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Kaylock Clip-on nuts cut installation costs 

Reduce installed fastener cost— riveting is eliminated. Kaylock clip-on nuts, both floating and non-floating 
are useful in secondary structure and non-structural aerospace applications and electronic packaging. 

The clip-on nut, simply pushed on, is retained by its spring action on sheet thickness of .020" to .150". 

The Kaylock clip-on nut has the famous patented elliptical locking device and meets requirements of 
MIL-N-25027 for self-locking, torque-out and strength. Write today for Bulletin 2601. 
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Box 2001, Terminal Annex, Los Angeles 54, Calif. 



Almost every major airline is going with this new jet tire! 

Read about the advanced safety features that have made the new 6oodyear "Red Streak' 



jet tire the choice of almost every major a 

Feature #1: Built-In Colored Tread 
Reinforcement— Improved method of 
tread reinforcement eliminates the 
bulk of fabric in top tread allowing 

face. Reinforcement ply is colored to 
differentiate from carcass plies. Ap- 

can be used as a wear indicator- 
makes tire inspection easier. 


introduction in January 1962 

Feature *2: Built-In Metal Shield 
Resists Cuts and Cut-Growth — 
Greatly increases resistance to car- 
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BIGGER JOBS FOR A PAIR OF ACES 


R. E. Galer and Chance Vought's Crusader. A new two-place 
version of the Crusader is the Navy’s first supersonic, carrier- 

of guns, rockets, bombs and guided missiles. The F8U-2NE — 
latest in the Crusader tactical series — can handle the largest 
enemy bomber, any time, in any kind of weather, and recently 
added striking power now gives the 2NE attack capability. 
Fighter for fighter, the Crusader has logged more flight time 
than any other 1000-mph aircraft in U. S. service. Its basic 
design furnished the reliability and flexibility which permitted 
boosted performance at minimum cost in each successive 
model, and these same features give the Crusader great po- 


tential as a solution to tomorrow's problems. Chief of the 
Crusader program for LTV is R. E. Galer, Vice President and 

Marine General Bob Galer shot down 11 enemy aircraft in 29 
days, earning 20 decorations including the Congressional Medal 
of Honor. Before joining LTV, he helped conceive the Polaris 

combining this caliber of management in depth with proved 


tronics and consumer products, LTV is furthering U. S. progress, 
security and well-being. 
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DALLAS. TEXAS 


AEROSPACE CALENDAR 


Aug. 20— Technical Symposium, Precision 
Potentiometer Manufacturers Assn., Stat- 
ler Hilton Hotel, Los Angeles, Calif. 

Aug. 21-24— Western Electronics Show and 
Conference, IRE. Los Angeles, Calif. 

Aug. 21-24— International Symposium on 
Far Infrared Spectroscopy. Sheraton Gib- 
son Hotel, Cincinnati, Ohio. Sponsor: 
Materials Central, Aei 


ir Force Systen 


nand. 


Aug. 21-Sept. 17— 14th Session, 
tional Civil Aviation Organization As- 
sembly, Rome, Italy. 

Aug. 23-24— Quarterly Regional Meeting, 
Assn, of Local Transport Airlines, West- 
ward Hotel. Anchorage, Alaska. 

Aug. 23-24— Con fcrence on Thin Films, 
Colorado Hotel, Glenwood Springs, Colo. 
Sponsor: Solid State Electronics Labora- 
tory. University of Denver's Research In- 

Aug. 27-29— AIME Technical Conference 
on Advanced Electronic Materials, Benja- 
min Franklin Hotel, Philadelphia, Pa. 

Aug. 27-Sept. 1— Third International Con- 
gress. International Council of the Aero- 
nautical Sciences, New Congress Hall, 
Stockholm, Sweden. 

Aug. 27-Sept. 1-Second International Con- 
gress, International Federation of Informa- 
tion Processing Societies, Munich. 

Aug. 28-30— Fourth Conference on Main- 
tainability of Electronic Equipment, Elec- 
tronic Industries Assn, (in cooperation 
with Department of Defense), University 
of Colorado, Boulder, Colo. 

(Continued on page 1) 




WHY FIGHT 

CIRCUIT BUGS?... 

use EECo digital circuit modules! 


A life test that has already logged over 10 
million unit hours with only one degraded fail- 
ure is proving their reliability more and more 
conclusively each day. 

Write today for technical data and price 
information on any of our more than 250 
proven catalogued digital circuits. 



ENGINEERED ELECTRONICS Company 

1441 East Chestnut Avenue • Santa Ana, California 
Kimberly 7-5651 • Cable Address: ENGELEX 


EUROPEAN AFFILIATE 
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Say, " Ahhhh /" 


Be "Ansco-sure”. . . Aircraft radiography demands Ansco SuperayH-D® 
— the first, ultra-fine-grain American X-ray film for pinpointing the smallest 
manufacturing defects or stress fatigue. Besides its critical definition, this 
film’s high contrast records more minute details— which would only show 
up marginally on conventional films. 

For radiography— it's Ansco best by definition 

Ansco-America’s first manufacturer of photographic materials . . . since 1842 


Ansco 


X-RAY FILM 
CHEMICALS 
SERVICE 


AEROSPACE CALENDAR 

{Continued from page 5) 

Sept. 3-7-National Advanced Technology 
Management Conference, Institute of Ra- 
dio Engineers, Seattle, Wash. 

Sept. 3-7— International Symposium on In- 
formation Theory. Institute of Radio En- 
gineers. Brussels. Belgium. 

Sept. 3-9-1962 Flying Display and Exhibi- 
tion, Society of British Aircraft Construc- 
tors. Famborough, England. 

Sept. 4-7— National Advanced-Technology 
Management Conference. Opera House, 
Seattle World’s Fair grounds. Wash. 
Sponsors: University of Washington, pro- 
fessional engineering groups and techno- 
logically oriented business firms. 

Sept. 5-7— Symposium on Measurement of 
Thermal Radiation Properties of Solids. 
Biltmorc Hotel. Dayton. Ohio. Sponsors: 
Aeronautical Systems Division. USAF; 
National Bureau of Standards; NASA. 

Sept. 5-7— Seminar on Automatic Checkout 
Techniques, Battclle Memorial Institute. 
Columbus. Ohio. Co-sponsors: Aeronau- 
tical Systems Division. USAF; Columbus. 
Ohio. Research Center, 
t. 6-8— Sec< ‘ ‘ “ ' “ 


nadiai 


ircraft f 


Elizabeth Hotel. Montreal. Canada. 

Sept. 10-14— Fourth National Conference on 
Applied Meteorology, American Meteoro- 
logical Society, Hampton, Va. 

Sept. 10-14— Annual General Mectint 


Ire) 




Sept. 13-14— 10th Annual Engineering Man- 
agement Conference, IRE. Hotel Roose- 
velt. New Orleans. La. 

Sept. 17-18-Hydrofoil & Air Cushion Ve- 
hicles Meeting, Institute of the Aerospace 


Scicn 


:s. Shore 


n Hotel. Was 




Sept. 18-20— Ordna 
search Symposium, El Tropicano Hotel. 
San Antonio, Tex. Sponsor: Environ- 
mental Research Office of the Office of 
the Chief of Ordnance. Arranged bv 
Southwest Research Institute. 


Sciences. Hotel Commodore. Nc\ 
Sept. 19-20— Operations & Main 
Symposium. Airwork Corp. 

‘1- J. 


Mills 


Sept. 19-21— Sixth National Conference on 
Tube Techniques. Western Union Audi- 
torium, New York, N. Y. Sponsor: Advis- 
orv Group on Electron Devices. 

Sept 19-22— Second International Agricul- 
tural Aviation Congress. National Supe- 
rior Agronomy School, Grignon, France. 

Sept. 24-28— 13th International Astronauti- 
cal Congress, American Rocket Society, 
Sofia, Bulgaria. 

Sept. 24-Oct. 12— International Air Trans- 
port Assn. Traffic Conferences, San Mar- 
cos Hotel, Chandler, Ariz. 

Sept. 25-27— Third Annual Symposium on 
Helicopter Open Sea Rescue, Kaman Air- 
craft Corp., Bloomfield, Conn. Sponsor: 
Naval Air Material Center, Air Crew 
Equipment Laboratory 1 . 

Sept. 25-28— Space Power Systems Confcr- 

( Continued on page 9) 


WIN 



Not a toy, but a genuine, fully- 
restored, full-size 1925 Dodge— 
that’s the prize in Budd Electron- 
ics’ big Chowder Bowl giveaway! 

What does it take to win? No 
slogans, puzzles or box tops — just 
your name in the bowl from which 
we’ll draw the winner’s name on 
the final day of the Eighth Nation- 
al Communications Symposium 
of the I.R.E. at Utica, N.Y., Octo- 
ber 1 through 3. 

How do you get into the Chow- 
cer Bowl? Easy. First of all, mem- 
bers of the Budd Electronics Chowder 
and Marching Society will automat- 
ically receive entry forms. If you 
are not already a member, write to 
Chowder Bowl, Budd Electronics, 
43-22 Queens St., Long Island 
City 1, N. Y., giving your name, 
organization, business address, 
title and brief description of job 
responsibilities ... or give this 
information to any Budd Elec- 
tronics Field Representative. If 
you’re actively engaged in some 
aspect of specialized data han- 
dling or display, RF systems, en- 


vironmental control or heat ex- 
change systems, earth sciences, 
spacecraft testing or fields related 
to these . . . you’re in ! 

This offer is not good in locali- 
ties where prohibited by law. 

You don’t have to be present at 
the drawing to win . . . and you 
don’t have to worry about deliv- 
ery costs if you win— we'll pay 
them within the continental U.S. 

So 23 Skiddoo! Hop in! Write 
now for your entry form! 

Note: Contrary to rumors, we will be 
open for business between now and the 

members of our own staff are not eligible 
for the drawing, they will be prepared 
to discuss your requirements in their 

Note #2: In case you're curious, we’re 
giving away this particular car because 

necred, developed and produced by 
Budd 'way back in the flapper days. You 
may have seen the car at recent I.R.E. 
shows, where we displayed it fitted out 
as a space vehicle. The lucky winner 
will get it completely refitted for earth 
travel. Giving it away is our way of 
reminding you that Budd’s tradition of 
leadership goes a long way back . . . 
and continues today. 
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depend upon three auxiliary power packages. Ec 
of delivering the order of reliability and perform! 
Eemco Division of Electronic Specialty Co., v 
industries with custom motors, actuators, and 
information on Eemco Minuteman-prov< 
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It looked good on paper, but... 


...this airplane propelled by a 
steam engine, and conceived by 
the Glasgow inventor Kaufman, 
was doomed to failure. 

Why? 

One reason was that the technical 
world of the time couldn’t write 
adequate materials specifications 
because the materials simply 
weren’t available. 

Today, designers can select mate- 
rials custom-fitted to many combi- 


nations of mechanical, chemical 
and physical properties. Very 
often Nickel helps make these 
properties possible. 

Inco’s current research may well 
hold the answer to your diverse 
future needs. 

For example, you might require an 
alloy steel providing yield 
strengths up to 270,000 psi with 
excellent ductility: up to 50% re- 
duction in area. 


To solve this problem— and many 
others — look to alloys containing 
Nickel. 

We’ll be happy to send you engi- 
neering data to help you select the 
best material for specific aero- 
space applications. Write to Inco 
Application Engineering, outlin- 
ing your requirements. 

THE INTERNATIONAL NICKEL COMPANY. INC. 

67 Wall Street | NC O New York 5, N. Y. 


InCO Nickel makes metal perform better longer 


10 


BURNDY 

MAKES ALL TYPES OF ELECTRICAL 

CONNECTORS 


New! .100" spaced PC connector 
with crimp-type terminations 



Burndy’s new .100" spaced hyfen* edge-on* series features crimp-type, 
removable terminations (automatically installed). Tooled for quick de- 
livery of the most popularly specified sizes ... 15, 22, 30 and 43 positions. 


Connector body is ruggedly constructed of high impact ther- 
moplastic. Board contact springs are pre-loaded to avoid 
damage during handling. Contact omaton division for addi- 
tional information on new .100" spaced hyfen edge-on printed 
circuit connector series. 



BURNDY 







SPACE SUIT COOLING . . . GM-HARRISON STYLE! 


HARRISON FOCUSES BROAD-BASED EXPERIENCE ON 
TODAY’S CRITICAL TEMPERATURE CONTROL PROBLEMS! 

Nuclear . . . aero/space . . . marine . . . automotive . . . industrial ! Harrison's engineering team brings to bear on 
your problem a wealth of temperature control knowledge and experience from all of these fields. That's another 
important reason why you can rely on Harrison to "engineer-in" performance characteristics that precisely 
match your application requirements . . . why Harrison heat exchangers provide maximum reliability and 
efficiency through the full operational range. For the finest in heat exchanger equipment . . . designed and 
built to General Motors traditional standards of quality and value . . . look to the leader, look to Harrison. 








facilities for production... 


The engineering, manufacturing and production capabilities that have made Aero Commander 
one of the most respected names in business-twin aviation are available for your prime and 
subcontract programs. 


Over 200,000 square feet of manufacturing and engineering facilities include fully equipped 
machine shops, engineering, metal stamping and casting, radio and electronics installation 
and overhaul, plastics and fibre glass forming, technical publications development and pro- 
duction and modern custom painting and upholster- 
ing shops. c ( , Ad . , , 

For additional information on these or other Aero A< "° Commander - ,nc - B * lhony ' ° klohoma 
Commander production capabilities, contact: Con- ’°" d d “ , . olled information on production 

tract Administration, Aero Commander, Inc., °" d or engineering facilities 
Bethany, Oklahoma. | w ' ore pQr,i ' ul<lrly inl " esl « d ■" | 
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| CET.Ti'.STIAL NAVIGATION | Space vehicles will hasten their own evolution as information 
gained from each orbiting study spin's the creative imagination of design engineers. Anticipat- 
ing rapid advances in satellite range and controllability, Kollsman is pacing its refinement 
of astro tracking systems accordingly. At the same time, it is making significant progress in 
horizon scanners and sun sensors. □ Since 1946, Kollsman has been both the research and 
production leader in space-age celestial navigation systems. Aggregate output: more than 
10 times that of all other free world producers combined. No other source has equal ability 
to meet specific requirements, whether for manned aircraft, missiles or space vehicles. 


Display Systems 
Optical Electronics 

Advanced Research 

Kollsman Instrument Corporation 




A fuel cell for Apollo 


This is a model of a fuel cell designed by Pratt & 
Whitney Aircraft — the company chosen to develop 
a fuel cell system for Apollo, America’s first 
manned lunar craft. The Apollo spacecraft will 
be built for NASA by North American 
Aviation. 

The hydrogen-oxygen cell will supply 
power for environmental conditioning, 
communication, instrumentation, and 
scientific equipment. In addition to gen- 
erating electricity, the fuel cell will pro- 
vide water for Apollo’s three-man crew. 


Pratt & Whitney Aircraft’s fuel cell is far more 
efficient than conventional power systems. During 
tests, cells have demonstrated efficiencies of 70 
to 80 per cent. 

The fuel cell has a significant role 
in space. Moreover, it promises to be 
a significant power source on earth. 
Pratt & Whitney Aircraft is currently 
studying fuel cell power systems for 
such applications as remote-site power, 
vehicle propulsion, commercial power 
generation, and other industrial tasks. 


Pratt& 

Whitney 

Aircraft 

u 
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HOWTO 
MAP 
THE MOON 


An electronic imaging system designed by Fairchild can 
survey the lunar surface with resolutions up to one meter. 

Charts of this precision can help our first moon explorers locate 
themselves with pinpoint accuracy. But how to make them? Fairchild 
studied the problem in depth, designed a system that can acquire 
terrain data from a lunar satellite, receive and process the data on 
earth, then convert it to highly detailed maps. The system can also 
provide high resolution photos of potential landing sites. 

Advanced systems like this illustrate Fairchild's unique combina- 
tion of capabilities in electronics, photography and in cartographic 
and data processing technologies. Other examples are outlined in 
a brochure, “Facilities and Ca- 
pabilities— an Eye to the Future.” 

For your copy, write Dept. 1 2, 

750 Bloomfield Ave., Clifton, N.J. 

DEFENSE PRODUCTS DIVISION 

SYOSSET, N. Y. /CLIFTON, N.J. 

LOS ANGELES, CAL./PALO ALTO. CAL. 

A COMPLETE VISUAL IMAGING SYSTEMS CAPABILITY 





United Technology Corporation 
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Howto get maxioiom performance from V/STOL aircraft? 


The Ryan V/STOL engineering learn has the answer. With three 
million engineering manhours devoted to four vertical take-off 

knowledgeable specialist in high speed V/STOL aircraft. 

Newest and most advanced of these projects is the U.5. Army's 
VZ-11 research aircraft now being designed and built by Ryan. 
Powered by General Electric's lift-fan propulsion system, it will 
be capable of vertical take-off, yet cruise in normal flight at more 
than 500 mph. The VZ-11 concept provides maximum jet thrust 
augmentation for take-off (engine thrust is multiplied 3 to 1 lor 
vertical llight). 

In many space age areas, flexible, fast-moving Ryan is making 
producer of Doppler navigation systems and jet target drones. 

Ironies systems for lunar landings, and structures for space vehicles. 

At Ryan Aerospace and Ryan Electronics, technical and manage- 
ment capabilities are designed to assure compliance with the most 
stringent standards. 

RYAN AERONAUTICAL COMPANY, SAN DIEGO. CALIFORNIA 
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A Tragic Paradox 


Six years ago this summer, we stood in the garden 
of the Red Army Club in Moscow listening to Nikita 
Khrushchev twit Gen. Nathan F. Twining, then USAF 
chief of staff, on the relative merits of the Soviet social- 
ist system vs. the American capitalistic system. The 
Soviet boss was still relatively new in his position at the 
top of the Red totem pole and had just begun to experi- 
ment with the technique of the vodka-inspired phrase as 
a major instrument of international diplomacy. But even 
then he had already run afoul of the enormous, creaking 
official Russian bureaucracy spawned by the Communist 
doctrine of state control for everything. He had already 
tabbed this bureaucracy as one of the major roadblocks 
lying squarely across the path of Russian economic prog- 

“Your country is moving more in the direction of 
socialism." Khrushchev told Gen. Twining with a quick 
side-glance to make certain that Western reporters pres- 
ent were getting the translation of his remarks. “But we 
in Russia are moving more in the direction of capital- 
ism. In 10 years it will be hard to tell the difference 
between your system and ours.” 

Soviet Incentive Failure 

These remarks were deleted by Soviet censors in the 
Moscow cable office when Western correspondents tried 
to file them that evening. It is still official Soviet heresy 
to admit that the incentive of the Communist system 
has failed miserably to stir the Russian people into any- 
thing near the kind of effort really needed to develop 
their country economically. However, there has been 
ample evidence since Khrushchev made these remarks 
in the summer of 1956 that he has personally made a 
tremendous effort to bend the official system to establish 
some sort of effective individual incentives in the Rus- 
sian economy. lie has also conducted vigorous warfare 
against the centralized state planners and regional bu- 
reaucrats who are more concerned with following totally 
unrealistic plans blindly, even to the point of faking suc- 
cessful statistical results, than in operating a growing 
economy. 

Recently, Soviet newspapers have been spotted with 
detailed case histories of the failures of bumbling bureau- 
crats who executed their portion of the state plan to 
the letter, even though it meant disaster for the over-all 
economy. Soviet courts have also recently resumed hand- 
ing out death sentences to managerial types who have 
run their particular enterprises into the ground, although 
the official verdict never quite puts it that bluntly. 

One of the most remarkable insights into the failures 
of the centralized Soviet state planning bureaucrats came 
from the distinguished Russian aircraft designer Oleg K. 
Antonov. His criticism was initially published in the 
Moscow daily newspaper Izvcstia and was reprinted in 
Aviation Week & Space Technology (July 23, p. 74). 
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Designer Antonov's article was remarkable for several 
reasons, perhaps the most important being the fact that 
top Soviet leadership felt it necessary to have a Russian 
of Antonov’s technical stature publicly attack the official 
Soviet system in one of its most important government- 
controlled publications. This is also a fair gage of just 
how serious this situation has become. 

Bureaucratic Bumbling 

It is also noteworthy that Antonov not only attacked 
the bumblings of the bureaucracy as it fumbled with the 
production system but that he also attacked failures of 
the educational system induced by blind adherence to 
centralized conformity. Even to Antonov, the response 
from the Russian citizenry was remarkable. He based a 
subsequent article on specific case histories of bureau- 
cratic bumbling written to him by Izvestia's readers. 

Western readers of the Antonov analysis will also be 
interested in his conclusion that the lack of supply and 
demand relationships and the lack of competitive aspects 
of the marketplace arc major flaws in the Soviet eco- 
nomic system. These features, so typical of Western 
economies, are a favorite target of Communist doctri- 
narics, who dismiss them as "wasteful." 

Since 1956, Nikita Khrushchev has taken a variety of 
steps to provide increased incentives for Soviet citizens 
that are more significant than the cheap, enamelled 
“hero” badges that seem to be a major production item 
of Soviet factories. Mr. Khrushchev's actions since 1956 
have validated that portion of his prediction that the 
Soviet system would be moving more in the direction of 
capitalistic techniques. Unfortunately, the national lead- 
ership of this country has provided considerable evidence 
that his analysis of our drift toward the centralized plan- 
ning and dulling of human incentives that characterize 
the socialist system may also prove to be correct. 

In no other facet of American life has this growth of a 
highly centralized planning dictatorship been more pro- 
nounced than in the technology and industry embraced 
by the national defense effort. The full blame for this 
trend cannot be laid on the power-hungry government 
bureaucrats who have been the architects of this system. 
They never could have erected such a mighty bureau- 
cratic superstructure without the acquiescence of key 
segments of American industry and the indifference of a 
majority of the American people. 

It is a rather tragic paradox that in this critical stage 
of the power struggle between the Communist system 
and the Western concepts of social and economic or- 
ganization, the Communists are now adopting the basic 
elements that gave the Western system its vitality and 
growth, while the great Western nations arc stupidly 
picking up those very elements of the socialist system 
that have been discarded as unworkable by the socialists 
themselves. —Robert Hotz 


21 





in sublimited warfare ; 



the H43B HUSKIE 



can operate in the troopcarrier . . . 



support resupply . . . 


aerial ambulance 



evacuation , 


and weapons carrier missions • ■ • 
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the hot spots by air 



and it can arrive at 


WHO’S WHERE 


In the Front Office 

John A. Dundns. a vice president, Ge 
Dynamics Corp.. New York, N.Y., tc 
ordinate and expand the company's int 
tional activities. Mr. Dumbs has beer 


e Boeing Co.. Seattle. ' 
pointed Vice President George C. Martin 
as general manager of the F-U1A program 

(AW Aug. 6. p. 25). 

Marvin B. Ruffin, president, chief execu- 
tive office and a director of Bogart Manufac- 
turing Corp.. Brooklyn. N. Y. Formerly. 
Mr. Ruffin was president of Chicago Aerial 
Industries. 

Ernie) T. Nielsen, a vice president, FMC 
Corp.. San Jose. Calif. Mr. Nielsen con- 
tinues as manager of the company's Ord- 
nance Division. 

Robert T. Campion and John J. Burke, 
senior Wee presidents. Lear Sieglcr. Inc.. 
Santa Monica, Calif. Also: David Gcrstcin, 
executive vice president of LSI’s newly 
formed Data & Controls Division. New 
York, N. Y. 

Gerald E. Donovan, a director. Marshall 
Industries. San Marino, Calif. (AW Apr. 16, 
p- 25). 

Robert S. Rosenast, vice president-manu- 
facturing and a director, Swcdlow. Inc., Los 
Angeles. Calif. 

H. Buckingham and Dr. E. S. Moult, 
directors of Bristol Siddelev Engines. Ltd.. 
London. England. 

George J. Renne, vice president-finance. 
Beckman Instruments. Inc.. Fullerton. Calif. 

Collins Radio Co. has announced the ap- 

B iintment of the following vice presidents: 
alias Division-F. C. Dyer for Alpha Sys- 
tems. and R. C. Mullalcy for construction; 
Cedar Rapids-J. C. McElroy for engineer- 
ing, and J. D. Nyquist for manufacturing. 

Ivan M. Ponedel. vice president-customer 
relations, Electro-Optical Systems, Inc.. Pasa- 
d.-na. Calif. 

Wendell R. Stevens, a vice president. Air 
Express International, New York. N. Y. 
Republic Aviation Corp.. Fanningdalc. 

L. Brabham* program manager for F-105D 

National Aircraft Noise Abatement Coun- 
cil. Washington. D.C.. has appointed the 
following as directors: Charles II. Ruby, 
newly elected president of the Air Line 
Pilots Assn., replacing Clarence N. Sayen: 


re Indusl 
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Col. John L. Martin. Jr., director. Office 
of Space Systems. USAF headquarters, suc- 
ceeding Brig. Gen. Richard D. Curtin (AW 
* me IS. I 


Jut 


55). 


S. Vaughan Andrews, assistan 
dent-administration, Aerospace Corp.. Los 
Angeles. Calif., and director of administra- 
tion for San Bernardino (Calif.) Operations. 

Carson E. Boone, president and general 
manager. Security Valve Co.. South Pasa- 
dena, Calif., a division of Menasco Manu- 
facturing Co., and a vice president of Men- 

(Continued on page 121) 


INDUSTRY OBSERVER 

► First mission for the space flight simulator-trainer to be installed at Ed- 
wards AFB, Calif., will be to check out pilots on simulated Boeing X-20 
(Dyna-Soar) flights. More than 50 aerospace companies attended USAF 
Aeronautical Systems Division briefing on the simulator-trainer held at 
Edwards recently (AW Aug. 6. p. 35). Design and development proposals 
are due Sept. 4. 

► Results of Advanced Research Projects Agency-sponsored program to meas- 
ure the radiation characteristics of different re-entry bodies— an effort to find 
a distinctive signature which would enable an anti-ICBM defense system 
to discriminate between warheads and decoys— indicate that the optical and 
infrared portion of the spectrum is the most promising. 

► Planned cancellation of the English Electric Blue Water tactical ballistic 
missile (AW Aug. 6, p. 31) probably will not be announced until the British 
Parliament reconvenes in October. Cancellation charges will cost the govern- 
ment about S10 million. Staunchest supporter of Blue Water continuation 
is War Secretary John Profumo, who canceled a planned inspection trip to 
West Germany to argue the missile’s case before the cabinet last week. 

► Navy will test a mission-stretching technique with the Lockheed P3V-1 
Orion anti-submarine warfare patrol aircraft involving use of only two of the 
four Allison T56 turboprop engines to remain on station. I Iigh-speed ap- 
proach to the area of a submarine contact would be made with four engines 
operating, then two engines would shut down. Feasibility of the technique 
alreadv has been demonstrated on the prototype aircraft. Lockheed will 
deliver the first production model of the P3V-1 at the Naval Air Test 
Center, Patuxent River, Md., today. 

► Air Force’s Systems Command’s Aeronautical Systems Division is evalu- 
ating industry proposals submitted late last month for a study of environ- 
mental-resistance requirements of operational equipment likely to be in- 
stalled in aerospace vehicles, such as Aerospace Plane. The Aerospace Plane 
has been the subject of Air Force feasibility studies and limited component 
development. 

► Allegany Ballistic Laboratories, a Navy-owned, Hercules Powder Co.- 
operated facility, has developed and static-fired experimental motor No. 36 
(EM-36) which had a mass fraction of 0.95, attained through a combination 
of a Spiralloy glass filament-wound ease, a minimum of internal insulation, 
a new loading technique and core geometry. Developed under joint spon- 
sorship of Navy and NASA, EM-36 is longer than ABL’s 6-ft.-long Altair 
motor, has about the same diameter (18 in.), but is heavier and uses a 
higher energy propellent. 

► Poland has started quantity production of hydrofoil boats at Gdansk (Dan- 
zig) and also is developing a ground-effect vehicle for over-water use. The 
Polish hydrofoil craft is described as a “younger brother" of the 188-passen- 
ger Russian Comet hydrofoil boat. It has a 1,000-hp. engine and a maximum 
speed of 75 kilometers per hour (46.5 mph.). First regular route for the 
Polish hydrofoil boat will be on the Oder River between Szczecin (Stettin) 
and Wroclaw (Breslau). 

► Aerojet-General Coq>. and Dainippon Celluloid Co. of Japan (DaiCel) 
arc discussing licensing of an Aerojet solid rocket fuel formula and technical 
assistance for construction of a plant to manufacture the propellant in Japan. 
If an agreement is reached between the companies, then both the U. S. and 
Japanese governments must approve the arrangement. 

► NASA may request money to build a combination Agena B and Centaur 
launch complex at the Atlantic Missile Range to the south of Centaur 
Launch Complex 36B. A mushrooming schedule, which will worsen the 
already crowded launch plan in the mid-1960s, is the reason for the contem- 
plated request. 
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LUNAR RECONNAISSANCE is a Bendix program involving the design of roving vehicles systems, 
both manned and unmanned. It is one of several Bendix programs in the deep space sciences. 
If you are an engineer or scientist in the space technologies, and would like to join this team 
for greater personal recognition and opportunity, please contact our Personnel Director, 
Bendix Systems Division, Ann Arbor, Michigan— an equal opportunity employer. 
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Pentagon Investigations 


Targeting Staff Move 


Another Advent Probe 


‘Saigon Laboratory’ 


Washington Roundup 

Deputy Secretary of Defense Roswell Gilpatric lias ordered all top Pentagon civilians 
to report to him twice a month on any conversations they li3ve with businessmen or 
business press representatives. Ostensible reason is that Defense wants to keep closer 
track of relations between the department and industry. Some Pentagon observers, how- 
ever, see a connection between the order and the recent intensive investigation in the 
Pentagon of information leaks. These investigations have centered chiefly around specific 
daily newspaper reports, have involved the Federal Bureau of Investigation, and have 
covered most civilian secretaries and assistant secretaries and three- and four-star generals. 

Mercury-Atlas 8 flight date has been changed from Sept. 18 to Sept. 25 but the 
one-week delay has nothing to do with concern over the possible conflict between the 
flight and Russian high altitude nuclear tests (AW Aug. 6. p. 35). Major concern is that 
Russia might conduct a test as the countdown for the flight is under way, necessitating 
a delay in the flight. There is no fear that an explosion would take place while astronaut 
Walter M. Schirra is in orbit. Both NASA and the State Department believe Russia 
would not risk so arousing world opinion. Russia detonated a 30-megaton device near 
Novaya Zenilva on Aug. 5 and a smaller one in central Siberia Aug. 7. The U. S. Atomic 
Energy Commission also said there were indications that Russia actually resumed tests 
in Siberia a few days before the 30-megaton blast. 

Army and Navy are supporting a Defense Department suggestion that the Joint 
Strategic Target Planning Staff, now located at Strategic Air Command headquarters in 
Omaha, Neb., be shifted to Washington. The targeting staff is headed by USAF Gen. 
Thomas S. Power, who is also SAC chief, and reports directly to the Joint Chiefs of 
Staff. It is manned by Navy and Army officers and by SAC officers who do the same 
job for both their command and the target staff. 

Air Force bitterly opposes any move. Some Navy officers have mixed feelings 
because they look on the move as a possible first step toward a unified Strategic Com- 
mand (AW Oct. 16, p. 34). Behind the proposed move is the idea among some defense 
civilian leaders that strategic operational war gaming should be done in an atmosphere 
free from the influence of any particular service. 

Centralized industry public relations office for companies working on manned 
space flight contracts has been proposed for Cape Canaveral, Fla., to take some of the 
workload off NASA public information officers there. The office would be located near 
NASA’s news center for each shot. 

Congress will take another look at the management of the Advent military com- 
munication satellite program (see p. 28). The forum will be a House space subcommittee 
headed by Rep. Joseph Karth, who docs not believe Advent would have been ready to 
fly even if the Atlas-Centaur launch vehicle had remained on schedule. Rep. Karth 
will demand to know why Advent had so much old-fashioned equipment in it (AW 
June 18, p. 32). He also will probe whether the reoriented Advent program will 
duplicate National Aeronautics and Space Administration’s Relay and Syncom satellite 
programs. Hearings have not been scheduled but probably will be held next week. 

Dr. Harold Brown, defense director of research and engineering, recently told 
another congressional committee that Advent’s principal difficulty once the manage- 
ment setup had been arranged "was an attempt to rush into an experiment without 
having a payload which had any high assurance of working and in a circumstance where 
the booster that would finally put it into orbit was slipping.” He said it would have 
cost S300 to S500 million for two satellite systems. 

Much of what is being learned by U. S. military advisers in the fighting in South 
Vietnam will be considered in conjunction with recommendations of the Howze board 
on what form future Army vehicles, weapons and tactics should take (see p. 27). Because 
of extensive use of U. S. aircraft, helicopters and small arms, South Vietnam is providing 
a testing ground for both techniques and hardware, and is being referred to as "the 
Saigon laboratory." Comparisons are being drawn with German and Russian testing 
of weapons in the Spanish civil war in the 1930s. Defense Department is monitoring 
Vietnam operations through its Advanced Research Projects Agency’. This annoys the 
military sendees, which would prefer to make their own evaluations and conclusions. 

Air Force Systems Command’s new Research and Technology Division, which is 
headed by Maj. Gen. Marvin C. Dernier (AW July 30, p. 16), will have an eminent 
civilian scientist as its executive director and should give contractors "not necessarily 
a more responsive ear but perhaps a more effective ear with respect to getting on with 
certain things that seem to be wise to get on with,” AFSC Commander Gen. Bernard A. 
Schriever told Congress. 
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Defense Yields Bioscience Effort to NASA 


Move is pari of plan for national bioastronantics 
program; extensive flights with animals are planned. 

By Edward H. Kolcum 

Washington— Responsibility for all U. S. space biosciences programs, includ- 
ing animal flights, has been given to the National Aeronautics and Space Ad- 
ministration as the result of an informal agreement between the Defense 
Department and NASA. This is the first major decision to result from at- 
tempts now being made by the two agencies to form a national bioastronantics 
program. 

Biosciences is a subdivision of bioastronautics, and NASA uses the word to 
describe research into the effects of the space environment on human organ- 
isms and the search for life in space. NASA's biosciences work now emphasizes 
laboratory animal research, and the agency is developing plans for an intensive 


flight program that gives major rol 
researchers. 

U. S. animal space flight program has 
been inactive since Nov. 29. 1961, when 
the chimpanzee Enos was flown in the 
Mercury Atlas-5 capsule to qualify the 
Mercury environmental system for 
manned flight. NASA has a balloon 
program under way using monkeys and 
small animals to study the effect of 
heavy cosmic primary radiation, but 
these flights are made at altitudes of 
less than 50 mi. (AW Aug. 6, p. 50). 

The balloon experiments are consid- 
ered the pilot program for developing 
life support systems and instrumenta- 


Life Sciences Chief 

Washington-Administration has urged 
the National Aeronautics and Space Ad- 
ministration to appoint a high-ranking 
manager to coordinate the agency’s life 
sciences programs, which are becoming 
more diverse as NASA expands. 

vein bet, the Office of L?fe Sciences was 



Manned Space Flight; biotechnology. Of- 
fice of Advanced Research and Technol- 
ogy, and biosciences. Office of Space 
Sciences. Since November, human fac- 
tors branches have been formed in several 
manned space flight directorates. 

Concern apparently is that there is no 
single manager for all the programs and 
projects with a medical or biological 
background. Suggestion was that a dep- 
uty for bioastronautics be named, and 
that he report directly to Dr. Robert C. 

White House panel which considered 
the over-all bioastronautics effort last year 
(AW Aug. 21, 1961, p. 26) suggested in 
the Beeson Report that a list of 10 top 
candidates be developed and that one of 
them be selected to pull the programs 
together. 


to military and other non-NASA 


tion for bioscicnce satellite payloads. 

Air Force has proposed a large num- 
ber of research animal flights but none 
of the plans has survived the Pentagon. 
The most ambitious was part of the Dis- 
coverer series, and General Electric Co. 
constructed several long-term chimp 
capsules for this program. They were 

Decision to give NASA responsibility 
for animal flights came during discus- 
sions of a joint program. Defense Secre- 
tary Robert S. McNamara was under- 
stood to have suggested that NASA take 
over the bioseicnces phases. NASA Ad- 
ministrator James E. Webb agreed. 

NASA split its bioastronantics pro- 
gram into mission-oriented projects last 
November, which resulted in formation 
of a bioseicnces directorate in the Office 
of Space Sciences. Biotechnology pro- 
gram is in the Office of Advanced Re- 
search, and the Office of Manned Space 
Flight manages the aerospace medicine 
program (see box, left). 

It is not known how the McNamara- 
Webb decision on biosciences will af- 
fect the other national bioastronantics 
programs, but there is a possibility that 
some project tradeoffs will be made. 
Both NASA and Air Force maintain 
that former differences between the two 
agencies regarding life sciences have 
been resolved, and that both are ready 
to implement the biosciences flight 
program as quickly as it becomes (inn. 

Life sciences had been a major battle- 
ground between NASA and USAF, but 
early this year, after congressional in- 
sistence, the two agencies finally began 
to make progress toward a formal com- 
bined program. 

NASA looks on the bioscienccs flight 
program as one of the most urgent re- 
search areas because of the critical in- 
formation it will provide for extended 
manned flight. Because of this urgency, 
the agency expects to make a decision 


on an animal flight spacecraft in 4-6 
weeks. Fundamental objective of the 
program-to understand the detailed 
workings of the biological system— dic- 
tates a relatively long-lived satellite with 
the capability' of being recovered. 

NASA expects to rely on existing 
hardware. If it docs so] choice of a 
spacecraft narrows to three vehicles: 

• Mercury, which has a several-day life 
support system for primate and is being 
uprated for an 18-orbit manned mis- 
sion. The number of manned Mercury 
flights remaining has not been decided, 
but when the program ends there 
could be as many as eight capsules 
which have not flown. It is likely that 
capsules will be flown more than once 
in an animal program. 

• Discoverer capsules launched by Dior 

• Samos-type capsules launched by At- 
las Agena. 

Discoverer and Samos systems have 
the capability of ejecting recoverable re- 
entry vehicles. 

One NASA official said the agency 
might use a combination of systems, 
but because NASA will obtain launch 
vehicles, animals and experiments from 
USAF, the program "is not going any- 
where without the Air Force." 

The biosciences program, lie said, “is 
under terrific study and analysis by 
NASA. Defense Department and the 
scientific community," and several of 
the experiments have been defined. 

Although the decision may be to use 
existing spacecraft hardware, NASA is 
looking at new systems which could be 
more reliable and economical than 
those in use. Among them are passive 
recovery devices based on magnetic, 
gravity and solar pressure stabilization 
to provide angular orientation. 


Long-Range Space Study 

Washington— Top space agency offi- 
cials arc studying long-range Space pr -- 

abont 50 top U. S. scientists at the con- 
clusion of the first Summer Study Group 
at the State University of Iowa. 

The eight-week session was conducted 
by the National Academy of Sciences for 
the National Aeronautics and Space Ad- 
ministration to provide “a completely 




director of program review and resources 
in the NASA Office of Space Sciences. 

The project was originated by Dr. 
Homer E. Newell, director of NASA 

briefed on all NASA. USAF, Navy, Army 
and Atomic Energy Commission space- 
related projects. 
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Army Board lo Urge Development 
Of Variety of Airborne Vehicles 


By Larry Booda 

Washington— Army’s Tactical Mobil- 
ity Requirements Board next week will 
recommend initiation of a five-year pro- 
gram of applied research and develop- 
ment of a wide variety of airborne 
vehicles. Die program would cost $500 
million in the current fiscal year and 
expand to include production of proved 
items during the five-year period. 

The board will recommend develop- 
ment of a relatively low-speed, close- 
support attack aircraft similar to air- 
craft which Air Force and the Navy, 
acting for the Marine Corps have writ- 
ten specific operational requirements. 
Combine Requirements 
One Army official said it is possible 
that the three sendees will combine 
their requirements for this aircraft. 
This voluntary amalgamation would be 
a departure from the past, when sendee 
efforts on major weapon systems were 
combined only after orders from De- 
fense Secretary Robert S. McNamara. 

Die board, beaded by Lt. Gen. Ham- 
ilton H. Howze, was ordered last April 
by McNamara to study how best to 


fulfill Army’s tactical aircraft require- 
ments (AW June 25, p. 26). The board 
was overwhelmed by industry’s response 
to a request for ideas. More than 200 
ideas were received from 90 companies, 
embodying every type of concept of air 
transport and airborne limited war 
weapons. 

Expand Groups 

So many proposals were received that 
Gen. Howze had to expand the six 
working groups by bringing in officers 
from all over the U.S. to Ft. Bragg, 
N. C., where the studies were con- 
ducted, in order to be sure that each 
company’s ideas would be reviewed and 
considered. 

It will cost S55.000 just to catalog 
the submissions. This catalog will be 
made available to Army planning, re- 
search, development and procurement 

Die Howze board began its work late 
in May after McNamara approved a 
general outline of how the studies 
would be made. The complete report 
is being printed and will be submitted 
to McNamara on Aug. 24, one week 
before the deadline of Sept. 1. Gen. 


Howze last week briefed Army Secre- 
tary Cyrus R. Vance and the chief, vice 
chief and deputy chiefs of staff on the 
report and its recommendations. 

Needs of the Army for the period 
from 1965 to 1975 were considered. 
The letter sent to industry on May 25 
asked for submissions by June 18. Com- 
panies were asked to indicate the time 
frame of their suggestions and when 
the system or piece of hardware would 
be available. 

Study areas were divided into the 
long-range group, strategic area group, 
inter-theater and communications zone 
logistical operations group, operations 
research group, field tests group and the 
programing and budget group. 

In ordering the studies, McNamara 
emphasized that traditional concepts 
Were to be ignored and unconventional 
approaches emphasized. lie based his 
reasoning on a concept that it has been 
proved that air transport in combat 
zones is cheaper than ground transport 
when costs of road-building, transporta- 
tion pools, warehousing and related 
items arc considered. 

Stage Demonstration 

Climax of the board's work came 
when it was asked on short notice to 
stage an air mobility demonstration at 
Ft. Bragg last July 25 for McNamara. 
Gen. Howze decided to make the con- 
ditions as realistic as possible, and was 
aided in this by the weather. 

There was a 400-ft. ceiling when 
McNamara and his guest, Air Force 
Secretary Eugene M. Zuckcrt, arrived. 
Scene of the demonstration was a 
rugged gulch area. 

A stream separated McNamara's 
party from the action area. 

Attack aircraft and helicopters fired 
a variety of weapons to reduce ground 
resistance. Because of zero wind con- 
ditions, the smoke from these weapons 
lay close to the ground, reducing visi- 
bility for paratroop drops and cargo air- 
craft and helicopter landings. One 
de Havilland AC-1 Caribou made a 
relatively high-speed approach over the 
trees. In killing his excess speed, the 
pilot stalled the aircraft about 20 ft. 
in the air. A wing dropped and the 
aircraft crashed. Although it was de- 
molished, the crew escaped without 
injur)' and there was no fire. 

During a mass helicopter landing, 
the landing skid of one Bell HU-1 A 
touched the rotor of another HU-1 A 
but both landed safely (AW Aug. 6, 
p- 25). 

One Army official who attended the 
demonstration said it resembled actual 
combat more closely than any lie had 
ercr seen. Dierc has been no indica- 
tion of what effect the demonstration 
had on the attitudes of McNamara or 
other top defense officials toward 
Army’s air mobility problems. 
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Compromise May End Comsat Stalemate 


By Katherine Johnscn 

Washington— Hope developed last 
week that the Senate would start mov- 
ing soon toward passage of compromise 
communications satellite legislation as 
supporters and opponents discussed pos- 
sible amendments to the bill establish- 
ing a privately owned corporation to 
operate the U. S. segment of a world- 

Floor debate on the measure will be 
resumed this week, following a 10-day 
suspension for a review by the Senate 
Foreign Relations Committee. A Sen- 
ate vote has been blocked for almost 
two months by a determined talkathon 
by advocates of government ownership 
(AW Aug. 6, p. 37). 

In their testimony to the Foreign Re- 
lations Committee. State Secretary 
Dean Rusk and Defense Secretary 
Robert S. McNamara stressed the 
urgency of quick action so the U.S. 
will have an entity to take the lead in 
making business arrangements for a 
world-wide communications satellite 
system. This was the first appearance 
on Capitol Hill of the top Administra- 
tion spokesmen on foreign and defense 
policy in support of the legislation. 

Amendments being considered by the 
Democratic leadership to soften the 
opposition, but which would not resolve 
the fundamental issue of government 
versus private ownership, would: 

• Increase the number of corporation 


directors appointed by the President, 
and authorize the President to desig- 
nate the chairman of the board of direc- 
tors. As the legislation now stands, 
there would be 1 5 directors who would 
elect a chairman. Six directors would be 
elected bv holders of publicly sub- 
scribed stock, six elected by holders of 
stock earmarked for communications 
common carriers, and three appointed 
by the President. 

• Strengthen and specify the role of the 
State Department in negotiations with 
foreign countries. Under the present 
legislation, the corporation is required 
to notify the State Department when it 
enters into international negotiations 
concerning facilities, operations, or serv- 
ices. The opposition has protested that 
this means that the narrow economic 
interests of the corporation will prevail 
over the broad U. S. cold war interests 
in decisions on what type of communi- 
cations serv ices are to ire offered and to 
where. Particularly, the opposition has 
argued that a private, profit-making 
corporation would have no incentive to 
extend services to the three areas of 
major conflict with the Communist bloc 
-Africa, Latin American, and Southeast 
Asia. 

• Require the corporation to give the 
U.S. government reduced or "at cost" 
rates. This was strongly urged by Ed- 
ward R. Murrow, director of U.S. In- 
formation Agency, who estimated that 
a minimal program of li hr. a clay of 


television to seven areas of the world 
would cost USIA over $900 million a 
ycar-or almost nine times the agency’s 
present annual budget. 

Meanwhile, Sen. Wayne Morse 
(D.-Ore.), one of the opposition lead- 
ers, pushed for a variation of govern- 
ment ownership under which the com- 
munications satellite system would be 
managed and operated, under lease, by 
a private concern. This concern, in turn, 
would lease channels to communica- 
tions carriers. 

Under the original plan, proposed by 
Sen. Estes Kefauver (D.-Tenn.) and 
supported by Morse, a communications 
satellite authority, composed of nine 
directors appointed by the President, 
would manage and operate the system, 
and lease channels to communications 

Morse argued that his new plan 
“would be private enterprise in the 
true spirit. Radio Corp. of America. 
Hughes Aircraft Co., or any qualified 
company, could get in on the bidding 
to operate the system, and the govern- 
ment, with a lease subject to cancella- 
tion or non-renewal, would not be per- 
manently stuck with a monopoly,” 

During the Foreign Relations Com- 
mittee hearings. Rusk said he was still 
hopeful there would be a single world- 
wide satellite communications svstem, 
but that the situation might deteriorate 
into the establishment of a system by 
the Western bloc nations and the Com- 
munist bloc, with the two systems in 
competition in the uncommitted areas. 

Murrow discounted any possibility 
that the Russian government, which 
would control the ground receiving sta- 
tions, would beam U. S. television over 
its domestic network. 

Rusk said he expected the interna- 
tional situation to begin crystalizing at 
the end of this year when the views of 
member nations on the technical as- 
pects, as well as frequency allocations 
for space communication, are due for 
submission to the International Tele- 
communications Union. ITU has set a 
meeting for October, 1963, to decide 
on space frequencies. Only frequencies 
set aside so far by ITU for space are 
for experimental satellites. 

McNamara told the committee that 
Defense Department, which now spends 
about $20 million a year for intercon- 
tinental communications over commer- 
cial facilities, would be a heavy user of 
the satellite system. He also anticipated 
that development of the commercial 
satellite system would contribute to de- 
velopment of Defense Department's 
own system for unique military requirc- 

He said Defense is considering mov- 
ing forward with a medium altitude— 


NASA Studies Interplanetary Probes 

Year of the Quiet Sun-starting !n 1965-wlicn' there will b^Tm'nhnuni'of sun 
spot activity. 

Two interplanetary probes are getting serious attention, although only the first 
is currently an approved program. They are called IMP (Interplanetary Monitoring 
Probe) and a follow-on, known as PIQSY (Probe for International Quiet Solar Year). 

IMP is a Goddard Space Flight Center in-lionse effort designed to monitor fields 
and particles and study effects of the sun on interplanetary environment. IMP repre- 
sents a composite of at least two earlier spacecraft, including Explorer 10, and is 
intended to be placed into a highly elliptical earth orbit, not exclusively during the 
quiet sun period. 

PIQSY, under study at both Goddard and Ames Research Center, would use a 
spacecraft of the Pioneer 5 type equipped with instruments for measuring magnetic 
fields, meteoroid population in space and energetic particles in the thousand to 
million electron volt range. 

PIQSY would be sent out of the earth’s geomagnetic field and might travel be- 
tween 0.S and 1.2 Astronomical Units (AU) from the sun, or ronghiv ±18 million 
mi. from the earth. 

NASA also is investigating solar probe concepts which involve sending a space- 
craft to within .3 AU, or roughly 28 million mi. from the sun. 

'Thus, the examination of the sun and its effects would be approached in three 
basically different types of space probes. These arc: 

• Orbiting Solar Observatory (OSO), a solar observatory in a close earth orbit. 

• IMP, an interplanetary probe for monitoring the sun’s effects. 

• True solar probes which might move closer to the sun into the solar corona or 
the plasma cloud. 
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10.000 mi. system in lieu of the 22.000- 
mi. altitude Advent system that had 
been under development for several 
years (AW June 18, p. 32). After the 
approach of the re-oriented communica- 
tions satellite program is decided upon, 
McNamara said it would be funded at 
a level of $100 million a year. 

McNamara noted the Tclstar pro- 
gram of American Telephone &• Tele- 
graph Co. is directed toward an opera- 
tional system of medium altitude 
satellites in a range of 6,000 mi. to 12,- 
000 mi. altitude. The first experimental 
Tclstar is in a low altitude elliptical 
orbit of 600 mi. to 3,000 mi. (AW 
July 16, p. 26). A medium altitude sys- 
tem would require only 20 or more 
satellites for world coverage, compared 
with -10 or more for a low altitude sys- 

The USSR is behind the U. S. in de- 
velopment of a synchronous 22,000-mi. 
altitude satellite. McNamara told the 
subcommittee. He assured members 
that there is little likelihood that Russia 
will leap ahead of the U. S. by success- 
fully launching three synchronous satel- 
lites giving global communications 
coverage. 

Profits Rise for Three 
Aerospace Companies 

General Dynamics Corp. last week 
reported a SI 2. 108,221 profit for the 
first half of 1962, but forecast lower 
sales volume in the second half because 
of the phase-out of the B-5S Hustler 
bomber and the Atlas intercontinental 
ballistic missile base activation program. 

Lockheed Aircraft Corp. and United 
Aircraft Corp. reported increased earn- 
ings for the period, but Boeing Co. re- 
ported a decline from $16,173,000 in 
1961 to $13,480,000. 

The figures for each company: 

• Boeing— Sales of $833,726,000 com- 
pared with SS23.629.000 in 1961. Pet 
share earnings dropped from S2.03 to 
$1 .94. Backlog as of June 30 was SI, 638 
million compared with SI, 735 million 
as of Mar. 31. 

• General Dynamics— Sales of SI. 037.- 
395,704 compared with S1.01 0.887,737 
a year ago and earnings of S22.S44.417 
or S2.29 a share compared with a net 
loss of S55.674.379 or S5.57 a share last 
year. The 1961 figure includes adjust- 
ments to allow for income tax carry- 
back credit. New orders during the pe- 
riod totaled S633 million, a 2674 in- 
crease over the $519 million figure for 
the first half of 1961. 

• Lockheed— Earnings increased to S 1 6,- 

491.000 or $2.12 a share from $9,223,- 
000 or SI. 24 a share last scar. Sales 
also rose, from S679.1 63.000 in the 
1961 period to SS48.1 20.000. Backlog 
on Julv 1 was SI. 590,886.000 as against 
$1,315,654,000 a year ago. 


• United Aircraft— Earnings were $9,- 
273,356 or $1.34 a share on sales of 
$385,290,654 for the first half this 
year compared with $5,001,879 or 67 
cents a share on sales of S56S.360.039 
last year. Cost of company-funded de- 
velopment programs were $23 million 
during the period compared with $21 
million a year ago. Backlog at June 30 
was $1,075 million compared with 
SI, 050 million on the same 1961 date. 

Boeing's second-quarter sales of $367 
million marked a decline from the $466 
million first quarter figure. The reduc- 
tion was attributed to transition of 
parts of the Minutcman ICBM program 
from cost plus to fixed-price incentive 
contracts. With this change the com- 
pany’s accounting system changes from 
billing on a percentage of completion 
basis in cost plus contracts to billing on 
deliver)'. On the latter basis, sales and 
earnings on the program are, in effect, 
largely delayed and in this case will not 
reallv be shown in financial reports un- 
til 1963. 

First Polaris A3 Test 
Is Partly Successful 

Cape Canaveral— Polaris A3 test mis- 
sile was launched on a partially success- 
ful first flight down the Atlantic Missile 
Range from here Aug. 7. 

First stage of the 2,500-naut. mi. ver- 
sion of the submarine-launched ballistic 
missile burned successfully. 

The second stage separated from the 
first and ignited, but did not bum as 
long as programed. The shot thus fell 
short of its 1,700 mi. range goal. 

The flight was controlled by a self- 
contained programmer and an autopilot 
in place of the operational all-inertial 
guidance system, in the interests of 
economv. since the guidance system 
costs are much higher. Accuracy in hit- 
ting an impact point was not an objec- 
tive of this flight. 

The guidance system for the A3 
Polaris missile is one-third the size and 
weight of the systems installed in the 
l,200-naut.-mi. "Al, now operational, 
and the l,500-naut.-mi. A2 missile, due 
to be operational soon. The guidance 
system was designed by the Massachu- 
setts Institute of Technology and pro- 
duced by the General Electric Co. and 
the Hughes Aircraft Co. 

Glass filament wound casings for both 
stages in the A3 replace steel casings of 
the earlier models for weight saving. 

The A3 carries a greater amount of 
a more powerful solid propellant. Jct- 
avators. which are used for first flight 
control in the Al and A2. have been 
replaced by rotatable nozzles capable of 
altering tlie thrust line to change the 
direction of flight or to impart a spin- 
ning motion around the thrust axis. Tire 
second stage flight control involves the 



injection of an unidentified fluid into 
the nozzle, eliminating large moving 
parts for the control system. 

Polaris A3 will not "necessarily be pro- 
gramed for hitting targets 2.500 naut. 
mi. away. Larger warheads could be 
carried over shorter ranges. 


AVIATION WEEK 


SPACE TECHNOLOGY, 


NASA Issues 52 Bid Invitations 
For Lunar Supply Vehicle Studies 


Washington— Large segment of the 
aerospace industry has been asked to 
compete for three-month engineering 
study contracts for lunar supply pay- 
loads and the spacecraft bus to carry 
them in the National Aeronautics and 
Space Administration's lunar logistic 
system project (AW July 16, p. 32). 

The hardware phase of the system 
is not an approved project, and NASA 
looks on the system as one which will 
enhance the Apollo mission, but not 
required for its success. 

NASA issued 28 invitations for the 
payload study and 24 for the bus study. 
Twenty-one firms were invited to bid 
on both. Proposals are due Aug. 20, 
and the agency expects to award two 
payload study contracts and a single 
contract for the bus study by Sept. 1. 
Bidders briefing was held at NASA 
Headquarters Aug. 8. 

Basic Purpose 

Douglas R. Lord, assistant director 
for systems studies and mission plan- 
ning in the NASA Systems Office, told 
Aviation Week the basic purpose of 
the payload study is to determine what 
should be landed on the surface, how 
it should be packaged and how it should 
be made available to the crew. Studies 
will be made of seven separate payloads 



Extended time stay on the moon by 
the crew, either emergency or planned; 
crew shelter; crew maneuverability with 
a roving vehicle; bulldozer-type equip- 
ment or other devices to level the lunar 
surface, and chemicals capable of set- 
tling the lunar dust; power station; com- 
munication: and a combination of pay- 
loads. 

Companies are asked to studv the 
payload in relation to a modified Saturn 
C-1B, able to carry a 1,500-lb. useful 
load to the moon, and to the Saturn 
C-5, which has a 20,000-lb. capability. 
The C-1B phase limits payloads to a 
single type, and combinations will be 
specified for the C-5. 

Tile bus study calls for conceptual 
design of a spacecraft which will take 
the payload from the point of lunar 
injection to landing. NASA is asking 
for a vehicle which can be adapted to 
both the C-1B and C-5, using as many 
common components as possible. 

The lunar logistics systems will call 
for three new stages which arc not un- 
der contract— a third stage for the 
Saturn C-1B, and landing stages for the 
bus in both C-1B and C-5 applications. 
NASA in-house studies will be con- 
ducted on the C-1B third-stage, man- 
aged by Marshall Space Flight Center, 
which also will compute trajectory anal- 
yses for the mission. 

Configuration of the C-IB logistics 
launch vehicle will be an S-l first stage 
powered by eight Rockctdvne H-l en- 
gines; a Douglas S-4B second stage pow- 
ered by a Rockctdvne J-2 engine, and 
the undesignated third stage. Two- 
stage configuration will be used to qual- 
ify the Apollo spacecraft system in earth 

Project Manager 

NASA project manager for the 
studies is William B. Taylor of Lord’s 
office. 

Companies invited to bid on both 
payload and spacecraft are Avco, Bendix, 
Boeing, Douglas. Ford Acronutronics, 
General Dynamics, Cencral Electric, 
General Precision, Grumman, Hughes, 
Lockheed, Librascopc, Litton, Martin, 
McDonnell, North American, Nor- 
throp, Radio Corp. of America, Ray- 
theon, Space Technology Laboratories, 
and Electro-Mechanical Research. 

Others invited to bid on the payload 
study arc Goodyear, Melpar, Pratt & 
Whitney, Republic, American Machine 
and Foundry, Ceneral Motors and 
Westinghouse. 

Invited to bid on the spacecraft study 
only are Atlantic Research Corp., 
Chance Vonght and United Aircraft. 



Cost Accuracy BilPs 
Passage Seen Likely 

Washington— Congressional approval 
of new military procurement legislation 
requiring defense contractors to certify 
the accuracy of their cost figures now 
appears likely this session. 

Senate Armed Sendees Committee is 
scheduled to make its recommenda- 
tions to the Senate this week. The 
measure passed by the House requires 
the certification on incentive type con- 
tracts only. The Senate committee is 
expected to extend the certification re- 
quirement to all negotiated procure- 

Conunittec members have particu- 
larly urged this to discourage the 
practice of intentional under-bidding by 
contractors-in the belief that once ob- 
tained, the contract will not be taken 
away. After it is under way, cancella- 
tion means loss of time as well as money 
to Defense Department. Defense esti- 
mates cost over-runs on research and de- 
velopment contracts now average 40%. 

Sentiment in the Senate, which has 
blocked legislation requiring certification 
of costs by contractors in the past, has 
changed. The main reason is a recent 
survey by General Accounting Office 
which GAO said showed that Defense 
has not followed through on its promise 
to obtain certification by regulations. 

Although Defense did issue a regula- 
tion requiring certification of the cost 
accuracy on negotiated procurements 
in October, 1959, GAO said its study 
showed that 121 out of a total 364 
contracts negotiated since that time 
failed to include the certification. The 
omissions were all on the part of Army 
and Navy. Certifications were obtained 
in all of the 88 Air Force procurements 
reviewed, GAO said. 
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USAF-Defense Research Conflict Aired 


By George G. Wilson 

Washington— Conflict between Air 
Force and Pentagon civilian leaders is 
being outlined as a House Government 
Operations subcommittee explores the 
controversial question of how military 
research dollars should be spent. 

The hearings are of special signifi- 
cance to the aerospace industry' since 
they supply the latest thinking of De- 
fense policy makers on such questions 
as the adequacy of the national space 
program and ways to improve military- 
contractor relationships. 

Gen. Bernard A. Schriever, com- 
mander of the Air Force Systems Com- 
mand, has shown that he is chafing at 
the degree of emphasis civilian leaders 
are putting on defining military pro- 
grams before embarking on them, while 
Dr. Harold Brown, defense director of 
research and engineering, has indicated 
that this preliminary analysis will be 
intensified. 

The fact that the debate is being 
publicly aired is in itself significant. For 
the first time since the first Sputnik was 
launched, military leaders feel they have 
time to reappraise their research and 
development programs rather than pro- 
ceed on a crash basis. Herbert Roback, 
staff administrator of the Military Oper- 
ations Subcommittee conducting the 
hearings, calls this relative lull "a pla- 
teau in urgency.” 

The reappraisal is also prompted by 
the recent Budget Bureau report on 
government R&D contracting and by 
the general realization that the gigantic 
cost of modern weapons demands the 
most careful selectivity since there is 
only so much money available. 

Military and civilian leaders in the 
Pentagon agree the Defense Depart- 
ment must be selective. Their differ- 
ences are ones of degree. As Gen. 
Schriever told the subcommittee: “The 
secret of success is finding that delicate 
balance point between taking a big 
enough step to be a little radical and 
yet not so big as to rip our britches.” 

Regarding the military space program, 
Gen. Schriever obviously believes the 
steps being taken are too small while 
Dr. Brown feels going any faster would 
be too radical. This testimony given 
on different days, portrays their varying 
viewpoints: 

• Gen Schriever: "We have certainly 
identified systems that have operational 
potential for the military even though 
they are in the research and develop- 
ment stage today. And I name the areas 
of reconnaissance, surveillance or warn- 
ing, communications, the Navy's navi- 
gation system, weather satellites ... I 
think this is only the beginning. There 


are many things that have to be done 
in the way of applied research and 
technology. Who can say that we will 
not need a defensive system in space at 
some stage of the game? Who can say 
today that there might not be use for 
space offensive systems? It is true 
enough that our national policy is space 
for peaceful purposes, and this is a 
sound policy. But we also have had the 
policy of freedom of the seas, but never- 
theless we have had the largest and 
most effective Navy that the world has 
seen over the past 1 00 years or more to 
keep the seas free. Wc may have to do 
the same thing in space. 

"I can’t today visualize an offensive 
system, for example, that on a cost 
effectiveness basis is competitive with 
other systems for strategic purposes, for 
example. That doesn’t mean that this 
will continue to be the case. I can 
visualize the development of recoverable 
boosters. The Aerospace Plane concept 
is one that I’m sure will come. I don’t 
know just when. When I say the Aero- 
space Plane concept, I am talking about 
boosters that can either be one stage 
or two stages, get into orbit and you 
recover and you reuse the same boosters. 

“These are things that technolog)’ 
certainly will provide us in the future. 
We have to move in that direction . . . 
If you try to think about operational 
systems imposed upon today’s environ- 
ment you always come out sort of 
sterile. I don't think wc have exercised 
enough imagination ... I don't think 
we have advanced technology to the 
point in space where I would recom- 
mend going forward on a system devel- 
opment other than in certain areas 
where the potential is fairly close— com- 
munications and so forth, in the passive 
area. An acceleration or expansion of 
applied research and advanced technol- 
ogy in developing techniques is the im- 
portant thing. . . .” 

• Dr. Brown: "I think that it is quite 
notable that people have been thinking 
about what military purposes of space 
are for a fairly long time— four years, 
three ycars-and there was some thought 
of it quite early during that period. I 
think that they are correct. I mean they 
[military space uses] do exist. We arc 
working fairly hard on them. But not 
very many, if any, new ones have been 
thought of in recent years which have 
been as convincing [as earlier ones]. 
And our estimates of what is important 
about military activities in space have 
not really changed in the past two or 

“I don’t think it is possible to look 
back and say: 'Here is a military space 
activity that we should have been work- 
ing on very much harder, and if only we 


had, we would have this magnificent 
weapons system which can do so and 
so.’ That just isn't so in the space pro- 
gram.” 

Ivan A. Getting, president of the non- 
profit Aerospace Corp. which works al- 
most exclusively for the Air Force, re- 
flected Gen. Schriever’s viewpoint in 
testimony before the subcommittee last 
week. Getting said "there arc clearly 
advantages to the military exploitation 
of space that we can do today. This in- 
cludes communication, reconnaissance, 
surveillance. It includes weather . . . 
We have somehow as a national policy' 
espoused space for peaceful purposes 
with the implication that the earth 
should be reserved for warlike purposes. 
1 would much rather reverse that and 
save the earth for peaceful purposes and 
do all our warfare in space.” 

Another difference in degree between 
Gen. Schriever and Brown concerns the 
amount of time that should be spent 
defining a program before proceeding 
tc its development and whether the 
development should be done on a con- 
current basis. Here again the testimony 
is indicative of their thinking: 

• Gen. Schriever: “This matter of de- 
fining programs is not anything partic- 
ularly new ... You have to always weigh 
the importance of a program to the na- 
tional security and the technical feas- 
ibility of the program based on the best 
judgments of the scientists as to the de- 
gree of calculated risk that you want to 
take . . . There is one danger in this 
definition business. In research and de- 
velopment or in development of sys- 
tems, there always is going to be some 
uncertainty. If there isn’t some unccr- 

out with an obsolete system when you 
get it into the inventory because you 
haven’t taken a big enough step for- 
ward. So these things have to be 
weighed and the only thing that can 
answer a question of this kind is judg- 

“And so I for one think what the De- 
fense Department is doing with respect 
to better definition, a more realistic cost 
estimating, is very definitely essential 
in the over-all management of systems 
. . . From where I sit I think that we 
could move faster on certain of our pro- 
grams. We have not really initiated a 
new system program for some time . . . 
It has been over a year. Wc have sev- 
eral under consideration now in the so- 
called definition phase.” 

Gen. Schriever said the main reason 
for the delay between concept and go- 
ing out to contract with industry is that 
Defense is "defining programs to a 
higher degree than wc have defined 
programs in the past ... It is a matter 
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Renewal of NASA Role in ANNA Urged 

Washington— House Science and Astronautics Committee last week recommended 
that the National Aeronautics and Space Administration “should again actively par- 
ticipate" in the ANNA geodetic satellite program now managed by the Defense 
Department (AW May 21. p. 27). ^ 

coition on matters involving space exploration NASA should prepare a detailed pro- 
posal for a follow-on geodetic satellite program designed to meet the needs of all 
interested parties, scientific and military. There is no apparent reason for postponing 
this step until after the first successful launch of the ANNA satellite. 


of judgment on how far you can go on 
paper before you proceed with a pro- 
gram contracted . . .’’ 

“I still think in the over-all techno- 
logical race that we have got to move 
forward certainly in the applied research 
and advanced technolog)' area, and we 
have got to move into new systems as 
soon as they are technically feasible 
when they provide us with increased 
capability for the national security. And 
this should still be done on a concur- 
rency basis because I think you save 
money by doing it that way in the long 
run. . . . When you relate concurrency 
only to urgency, this is the wrong con- 
notation to place on concurrency. We 
developed with the ballistic missile pro- 
gram a philosophy of packaged pro- 
graming. Instead of thinking only about 
the research and development test pro- 
gram. we at the same time in our plan- 
ning and programing took into account 
the production requirements, the logis- 
tic support requirements, the training 
requirements, the matter of creating an 
operational base. . . . When I talk con- 
currency, I am talking about planning 
and programing a complex weapon sys- 
tem with all of those elements in it 
and this should be done on a concur- 


USAF Solids Program Cut 

Washington— Air Force this week will 
submit a development program for large 
solid rocket motors that has been cut 
down considerably on orders of the office 
of the Director of Defense Research 
and Engineering. 

Gen. Bernard A. Schriever. comman- 
der of the Air Force Systems Command, 
told a special House subcommittee last 
week that the purpose of the new pro- 
gram will be to prove the feasibility of 
such large solids as the 156-in. and 260- 
in. motors. The more modest program 
was ordered last June and will be sub- 
mitted to higher officials as soon as it 
reaches his desk this week. Gen. Schriever 
said. 

The original program submitted by 
the Air Force in April was considered by 
DDRE to be too ambitious, especially 
since National Aeronautics and Space 

large solids for backup boosters for its 
lunar program. Gen. Schriever said. The 
reduced program will be conducted at 
existing facilities. The original program 
would have requited extensive new fa- 
cilities and equipment. 

Gen. Schriever said he had no criti- 
cism of DDRE’s decision but he person- 
ally was convinced of the need for large 
solids and still would like to go into a 
development program. He said DDRE’s 
objective was “to prove beyond the 
shadow of a doubt” the feasibility of 
large solids before a broader program 


rent basis. . . I am talking about doing 
those things in such a way that they all 
come out at a point in time where you 
have got a complete system operational. 

. . If we had waited until we had proved 
a missile out, that it would fly and 
would perform before we started our 
base construction, we would have 
stretched the program out another three 

• Brown: He said the greater emphasis 
Defense is placing on the definition 
phase did not stem from any relative 
lull in the weapons race. "I think that 
the main reason for being more careful 
in estimating costs and times and know- 
ing what you arc doing before you go 
ahead is that this is the only way you 
can make sensible decisions. It does not 
insure sensible decisions, but it makes 
them far more likely." He cited 624A- 
Titan 3— as one program undergoing in- 
tensive review. "Decisions as to whether 
to go ahead and develop it or not must 
rest on a fairly detailed analysis of how 
much it will cost, how long it will take 
and what it will do. . . The Secretary of 
Defense can make the decision based 
on the knowledge generated from that 
program definition phase." 

Getting said the decision on Titan 3 
could have been made a year ago be- 
cause "certainly no new technology is 
involved which was not available a year 
ago." Getting urged Defense to develop 
Titan 3. declaring it is vitally needed 
and that its transtage would be the only 
new upper stage funded in the last two 

Brown said "concurrency” does not 

volvcs developing something after it 
has been produced, as has occasionally 
happened in some programs. “If you 
go ahead with the big program and say, 
'Well, we will develop it during the 
test program, chances are that it will 
take you as much time or perhaps even 
more than if you had done the first 
thing first’,” he said. 

He said a “certain amount of concur- 
rency” was justified “where something 
is very important and you know all the 
components and you know you can do 
all the components and everybody agrees 
you ought to do it. . . I sec very few 
such programs coming along today. . . 
Unless one can show that a project is 


vital, that without it the U. S. stands in 
a very serious danger of failure of de- 
terrent. say, or of an enormous loss of 
military power. I do not think concur- 
rency is justified. 

“i think that you should develop 
something to show that it is feasible 
and it will work before you go ahead 
and produce it," Brown said. “If you 
take the opposite attitude, you arc sure 
it will cost you more money. By and 

although it can save time to do con 

“And when you arc all finished, it is 
not clear that you will have anything 
good." 

These and other differences of opin' 
ion are bound to deepen as the Defense 
Department moves along in its cam- 
paign to hold down costs and improve 
contractor performance. Brown con- 
cedes there is no easy answer to the 
problem of cutting down on research 
and development costs. But he is 
pondering some novel contracting ap- 
proaches. including: 

• Showing preference to contractors 
with proven reputations rather than 
using new firms. "When it comes to a 
big engineering job, particularly a big 
engineering job which is a refinement 
of one that has been done before," 
Brown said, “I think that the criterion 
of how well a company will do is largely 
what experience it has and not how 
many people it is able to recruit who 
have very great scientific reputations.” 
He said the manpower drain would be 
less if Defense made it "a little harder 
for new companies to start. . . .” 

• Rating the performance of companies 
by divisions, not as a whole. "Quite 
often," Brown said, “where a company 
does very well in one place and very 
poorly in another, you find that it is 
different people, a different place, a dif- 
ferent plant, different managers. And if 
you identify the people who the com- 
pany agrees to put on the contract if 
they get it. then you can weigh them 
accordinglv. ... I think we are quite far 
from being in a position to do the evalu- 
ation and selection as much on the 
basis of experience and performance as 
I would like. I think we are closer in 
the arrangements for incentive fee con- 
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Single-Gas Lasers Developed by Bell Labs 


By Philip J. Klass 

New York— Five new gaseous optical 
masers, which employ a new principle 
of operation that requires only a single 
gas instead of a mixture of gases as in 
previous gas lasers, is expected to result 
in a family of lasers with output radia- 
tion distributed over a wide portion of 
the optical spectrum. 

Bell Telephone Laboratories reported 
last week that its scientists have success- 
fully operated the new noble (pure) gas 
lasers using helium, neon, argon, kryp- 
ton and xenon to generate continuous 
beams of coherent radiation at a total 
of 14 different wavelengths in the infra- 
red band ranging from 1.690 to 2.189 

The new technique for energy trans- 
fer used in the noble gas lasers docs not 
presently appear usable for high power 
outputs, however. 

Gas Laser 

Bell Telephone Laboratories also re- 
vealed additional details on another re- 
cently developed gas laser, using helium 
and neon, which generates visible co- 
herent radiation, the first to operate in 
this portion of the optical spectrum. 
The new gas laser radiates in the red 
portion of the visible spectrum at a 
wavelength of 6,328 Angstroms. The 
ability to examine the output of a laser 
directly with the human eye is expected 
to be extremely useful in analyzing 
its performance. 

Also reported was a traveling-wave 


pulsed ruby laser, constnicted by BTL, 
which directly amplifies light. The 
device has demonstrated an amplifica- 
tion of 20:1, corresponding to a gain of 
13 db. 

Bell Laboratories scientists were the 
first to successfully operate a gas maser 
in February, 1961. using a mixture of 
helium and neon. In this first gas laser, 
the helium electrons were excited by an 
external radio frequency source and 
these in turn collided with the neon 
atoms, raising them to a higher energy 
level to produce laser action. This tech- 
nique. however, is usable only for two 
gases which have similar metastablc en- 
ergy levels and there are few such gases. 

In June of this year, BTL announced 
that it had developed a new type of gas 
laser, based on a fundamentally differ- 
ent technique for energy transfer. The 
technique had been applied to a laser 
using both a mixture of neon and 
oxygen and a mixture of argon and 
oxygen. Radiation produced was at a 
wavelength of 8.446 Angstroms in the 
near infrared region. 

In the technique announced in June, 
the gas mixture consists predominantly 
of neon or argon with only a small 
amount of molecular oxygen. The neon 
atoms are first excited and these collide 
with the molecular oxygen. The col- 
lision dissociates the oxygen into two 
atoms, one of which is excited in the 
process to a higher energy level where 
it produces laser action. 

The extra oxygen atom absorbs any 
residual energy, eliminating the need 


to match the energy levels of the two 
gases as in the case of the earlier 
helium-neon laser. This was considered 
an important advance because it per- 
mitted the use of a wider variety of gas 
mixtures. However, radiation was pro- 
duced only at a single wavelength, deter- 
mined by the use of oxygen as the laser 
material. 

Tire most recent advance, the de- 
velopment of the single-gas laser, fur- 
ther expands the number of different 
gases which can be used. But in addi- 
tion, the new technique opens the way 
to producing radiation at a wide variety 
of wavelengths corresponding to the 
various gases employed. Another inter- 
esting feature of the single-gas laser is 
that the excitation is provided by a di- 
rect current voltage across two elec- 

Arc Discharge 

In the single-gas laser, energetic free 
electrons are produced by a continuous 
arc discharge through the gas between 
the two electrodes. These free electrons 
in turn directly excite the atoms of the 
gas to raise them to the higher energy 
level, from which they fall to the lower 
level and emit coherent radiation in the 
process. 

Previously, it was thought that the arc 
discharge might fill up the lower levels 
as well as the upper energy levels, pre- 
venting the building up of a greater 
number of atoms at the higher level 
which is a requirement for laser action. 
However, this proved not to be the case. 

The single-gas laser using helium 
operates in a slightly different manner 
because this gas has a different electron 
configuration from the other four gases. 
The process is believed to be a two- 
stage energy transfer in which the 
helium atoms are raised to the higher 
level directly through collision with 
other helium atoms. 

The optimum pressure used in the 
new type lasers varies with the type of 
gas. ranging from about eight milli- 
meters of mercury for helium to about 
0.02 mm. Hg. for xenon. The efficiency 
of the single-gas lasers is relatively low, 
ranging from about 3 to 10% per meter 
of length of the quartz discharge in 
which the gas is contained. 

The new traveling-wave pulsed ruby 
laser has a bandwidth of 100.000 me., 
as large as the entire range of frequen- 
cies currently used for all types of radio, 
television and radar services. 

The device consists of two laser ampli- 
fiers separated by a flint-glass (lead oxide) 
isolator, a material which is transparent 
to light over most of the optical range. 
The experiments were conducted under 
a contract with the Army Signal Re- 
search and Development Laboratory. 



VISIBLE RADIATION from a helium-neon gas laser, one of several recent advances in laser 
technology reported by Bell Telephone Laboratories, is watched by technician. 
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Sarnoff Proposes One 
Communication Firm 

Creation of a single, privately-owned 
American international communications 
common carrier to take over the opera- 
tions of 10 companies now operating in 
the field of telegraphy plus the interna- 
tional telephony services of American 
Telephone & Telegraph Co. has been 
proposed by David Sarnoff, chairman 
of the Radio Corp. of America. 

The proposed communications satel- 
lite corporation (see p. 28 for story) 
might be the logical chosen-instrument 
for American international communica- 
tions under the plan that was proposed 
bv Sarnoff. 

Sarnoff said the Kennedy Administra- 
tion “deserves commendation for its 
foresight and initiative in advancing the 
communications satellite project,’’ and 
that his recommendations “are not in- 
tended, in any way, to suggest that we 
halt or delay our plans for establishing 
a satellite communications service at 
the earliest possible date." 

Pointing out that radical changes in 
communications technology, such as the 
communication satellite, have out- 
moded current U. S. policies in this 
field, Sarnoff said the U. S. needs to de- 
velop and adopt a new unified national 
communications policy in order to re- 
solve questions raised by fast-moving 
technology. 

For example, in the international 
field, AT&T has a monopoly on voice 
communications while 10 companies 
compete in the telegraphy field. But 
with the advent of pulse code modula- 
tion techniques for transmitting voice, 
the old distinction between voice and 
record-tvpe messages has become "com- 
pletely blurred," Sarnoff said. Both can 
now be sent and received over the same 
circuit. 

But an American international tele- 
graph company is not allowed to use 
existing international voice circuits for 
its purposes, nor can it interconnect 
with established domestic telephone 
service, Sarnoff said. The proposed com- 
munications satellite corporation pre- 
sumably will be able to grant authorized 
communications companies the right to 
transmit both voice and record messages 
through its facilities, he noted. But un- 
less carriers other than AT&T arc al- 
lowed to interconnect into the latter’s 
domestic circuits, they will suffer an un- 
warranted handicap in competing with 
AT&T, Sarnoff said. 

Samoff’s remarks were made before 
the Law and Layman Conference of 
the American Bar Association in San 
Francisco. They were delivered by 
Robert W. Sarnoff, chairman of the Na- 
tional Broadcasting Co. because the 
RCA board chairman was recovering 
from surgery. 


Officer Shifts 

craft Corp. and Ling-Teinco-V ought have 

with the recently announced appoint- 
ment of Bernard L. Brown, former Doug- 

Temco-Vought. P § 

Brown replaces Lee D. Webster, who 
will become executive vice president of 
Electro-Science Investors, a small bnsi- 



Brown left Douglas following the ap- 
pointment of A. V. Leslie, former TWA 


senior vice president, as vice president- 
finance for Douglas. That post had been 
vacant since the resignation of Gerald 
E. Donovan last spring. 

Leslie, in turn, was replaced bv James 
J. Kcrley. who was formerly tiie vice 
president and controller of Ling-Temco- 
Vought. 


X-15 Flight Measures 
Skin Heat Transfer 

Los Angeles— Air Force Maj. Robert 
A. Rushworth flew the No. 2 X-l 3 last 
week in the first of a series of tests de- 
signed to measure skin heat transfer 
rates at moderate speeds, altitudes and 
angles of attack. 

Rushworth throttled the X-l 5's 57,- 
OOO-lb.-thrust engine to 40% and used 
the aircraft's speed brakes to maintain 
airspeed at 2.989 mph. (Mach 4.39) at 
71,000 ft. 

After launch, the research craft 
climbed to 90,000 ft. to achieve the 
desired conditions. Rushworth rolled 
into an 80-deg. bank 48 sec. after 
launch, making a 45-dcg. turn to the 
right. 

The maneuver achieved an angle of 
attack of 20 deg. at the proper airspeed 
and altitude. Maximum skin tempera- 
ture was 900F, not high by X-15 Stand- 

Future flights are planned at air- 
speeds of 2,700, 3,500 and 3,800 mph., 
and at angles of attack of 2 deg., 10 
deg., and 20 deg. to obtain necessary 
aerodynamic data on different sets of 
flow conditions. 

Radioisotope Powerplant 

Martin Co.’s Nuclear Division, Bal- 
timore, has received a contract to in- 
vestigate the feasibility of a radioiso- 
tope-fueled powerplant from the 
Atomic Energy Commission. Contract 
calls for development of a conceptual 
design for a 500-watt power system 
using decay heat from radioactive ma- 
terial and a thermionic conversion sys- 


News Digest 


Hughes Aircraft Co. proposal for the 
Navy TFX guided missile system has 
been accepted by the Navy, which said 
the contract involves a refinement and 
definition of system characteristics, but 
not final development. 

Four hamsters carried aloft to a 
maximum altitude of 130,500 ft. by 
the second of four NASA high altitude 
balloons died shortly after the capsule, 
in which they were carried, landed. 
Death was not believed caused by cos- 
mic radiation, effects of which are being 
studied during the flights. Two rhesus 
monkeys survived the flight. 

Kuwait Airways, state-owned car- 
rier, last week ordered the first two de 
Havilland Trident three-turbojet trans- 
ports to be sold outside the United 
Kingdom (AW July 30, p. 34). The 
airline also purchased a de Havilland 
Comet 4C and took an option on a 
third Trident. In addition, the airline 
ordered three British Aircraft Corp. 
BAC 111 twin-turbojets with an op- 
tion on a fourth for 1965 delivery. The 
Tridents will be delivered in 1965 and 
the Comet in 1963. Sale price of the 
Tridents is S16 million. Cost of the 
BAC Ills is $9 million. 

Northrop T-38 has been given the 
USAF designation F-5A. This is the 
first change under the new designation 
system (AW July 30, p. 26). 

Nominations of Army Gen. Maxwell 
D. Taylor as chairman of the Joint 
Chiefs of Staff and Gen. Earle G. ■ 
Wheeler as chief of staff of the Army 
were approved last week by the Senate 
Armed Services Committee (AW Julv 
30, p. 23). 

Royal Netherlands Navy has placed 
an order for eight Agusta Bell 204 tur- 
bine-powered helicopters, the Italian- 
built version of the Bell HU-1B Iro- 

Swcdish Committee for Space Re- 
search fired the first of a series of U. S. 
Nike-Cajun rockets from Kronogard 
Aug. 7 to sample the high, fast moving 
noctilucent clouds that appear over that 
country at this time of year. 

Pacific Airmotive Corp. has acquired 
Curtiss-Wright Corp.’s aircraft engine 
overhaul operations at North Holly- 
wood. Calif., and is moving the work 
to PAC's Burbank, Calif, plant. Major 
portion of the new business gained by 
PAC will be overhaul of engines for 
Lockheed Constellation and Douglas 
DC-7 aircraft. 
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AIR TRANSPORT 


Eastern Resumes Shuttle Despite Strike 


Airline speeds flight engineer training of pilots; Gold- 
berg ends mediation efforts, criticizes all parties. 


By L. L. Doty 


Washington— Eastern Air Lines resumed hourly Washington-New York- 
Boston Air-Shuttle service last week despite a seven-week-old flight engineers’ 
strike that showed no sign of ending (AW July 30, p. 29). 

Another attempt to negotiate differences between the Flight Engineers 
International Assn, and Eastern collapsed when a new offer was rejected by the 
union. FEIA officials claimed that the Eastern proposal was completely 
unacceptable since it would, within two years, end the flight engineer profes- 
sion as it now exists. 


The first of 64 daily shuttle flights 
from La Guardia Airport in New York 
departed with 15 passengers for Boston 
and 24 were aboard the initial Wash- 
ington schedule. Loads aboard the 95- 
seat Constellations were averaging 
about 35 persons through the first day, 
although one Washington flight, with 
a group of Italian architects aboard, car- 
ried 90 persons. 

Revenue traffic was low on Eastern's 
resumption of jet flights to Miami, but 
in San Juan service restored last week 
both DC-8s were sold out on their first 

Capt. Paul Quigley, assistant opera- 
tions manager in charge of shuttle serv- 
ice, said Eastern Air Lines began get- 
ting its 23 shuttle Constellations ready 
on Monday. Aug. 6 for resumption of 

. The three-man shuttle crews fly two 
round-trips a day between New York 
and either Boston or Washington. All 

said. 

The airline, said, however, that its 
training program of jet pilot-engineers 
had been expanded by 60 trainees, 
bringing the total to 140. Six engineers 
at La Guardia fonned a picket line. 

Meanwhile, Eastern continued to 
train copilots as flight engineers. This 
was the situation late last week: 

• FEIA said that Eastern’s latest offer 
included a 3% wage increase with no 
provision for retroactive pay. It pro- 
posed that copilots be trained as flight 
engineers for jet operations and that 
FEIA members take over piston-engine 
operations without a guarantee of job 
priority, the union said. Priority over 
engineer-trained pilots and continued 
representation by FEIA are principal 
issues in the negotiations. FEIA also 
wants a 10.8% retroactive wage increase 
back to May, 1960, a 3% pay increase 
this year and another 3% increase next 


year. Weekly flight hour limits and cer- 
tain fringe benefits are included in 
FEIA’s bargaining position. 

• Union said Eastern has refused its 
offer to arbitrate on retroactivity and 
some other issues. Eastern claim's that 
FEIA, by continuing the strike, rejected 
the company's offer to grant priority on 
the pilot-engineer jobs to “all flight 
engineers then employed who were will- 
ing to accept the required pilot training 
at company expense." 

• Federal Aviation Agency last week set 
new guidelines for the training of pilots 
for the flight engineer seat. FAA’s pro- 
gram calls for a minimum of 60 hr. 
training, while Eastern has proposed 24 
hr. Flight engineers without pilot train- 
ing currently take 1 20 hr. training. FAA 
Administrator N. E. Malaby told East- 
ern President Malcolm A. MacIntyre in 
a letter that Eastern's plan for qualify- 
ing pilots as engineers, which was 
adopted on July 10, did not pros ide snf- 

• Air Line Pilots Assn., following a 
series of direct collectis'e bargaining 
meetings with Eastern in Miami and 
New York, agreed to operate with a 
three-man crew. The agreement makes 
no reference to job priority. 

Meanwhile. Labor Secretary Arthur J. 
Goldberg ended his efforts to settle the 
dispute. Although MacIntyre termed a 
meeting with Goldberg last week as 
"amicable.” Goldberg later made it clear 
that he disagreed with the course of 
action taken bv Eastern and the Eastern 
council of ALPA. 

In effect, Goldberg, while agreeing 
that the shutdown of Eastern was origi- 
nally caused by the FEIA strike, lifted 
the blame for its continuance from the 
shoulders of FEIA. He said that two 
weeks ago the engineers were ready to 
accept a government-recommended set- 
tlement and that the shutdown should 
have ended then. lie added: 

"At that point, however, the company 


and Eastern pilots refused to accept the 
proposed crew complement terms, and 
so the shutdown has continued.” 

Meanwhile. Eastern began its Air- 
Shuttle service with 30 of the carrier’s 
615 flight engineers who voluntarily 
agreed to return to duty. Of the 30, 
22 are supervisors, and eight are union 
members, indicating strong support of 
FEIA leadership in this case. 

A total of 80 Eastern copilots arc now 
undergoing flight engineer training, 
which will permit the carrier to increase 
the two round trip jet flights daily be- 
tween New York and Miami which it 
has been operating for several weeks. 
MacIntyre said load factors on these 
flights have been low. 

Scheduled late last week, in addition 
to the New York-Miami flights, were 
single dailv round trips between New 
York and Mexico City, New York-San 
Juan, and Miami-San Juan. The re- 
stored flights are expected to result in 
the call-back of a very small percentage 
of the 1 7,000 employes furloughed as a 
result of the strike. 

MacIntyre said that the company 
would operate with a skeleton head- 
quarters staff, and that because the 
shuttle operation needs no ticketing or 
reservations personnel, ground crews 
needed for the flights will be small. 

Meanwhile, FEIA President R. A. 
Brown charged Eastern pilots with work- 
ing in collusion with management in at- 
tempts to "break" the FEIA and "its 
lawful strike against Eastern.” In a letter 
to AFL-CIO President George Meanv, 
Brown charged that the ALPA members 
were training as "strike breakers, cross- 
ing picket lines and in other wavs acting 
to break the strike.” 

He told Mcany that ALPA has been 
raiding FEIA jurisdiction and re- 
quested that the AFL-CIO entertain a 
motion at its next regular session to 
suspend ALPA for 30 days. He further 
recommended that if ALPA continues 
these practices, it be permanently sus- 
pended, its charter revoked and a new 
organization be established to enlist 
pilots "who wish to be represented by a 
trade union and not a collection of 
strike-breaking management tools.” 

Meanwhile, it became evident that 
MacIntyre was ready to operate the air- 
line permanently with pilot-trained en- 
gineers if the company was unable to 
come to tenns with the engineers’ 
union. Prior to last week's meeting 
with FEIA, MacIntyre suggested that 
this meeting would be the last once 
operations were resumed. 
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Baker to Play Key Role at Riddle Airlines 

Washington— G. T. Baker, board chairman of National Airlines, is expected to 
play a major part in the management of Riddle Airlines once he withdraws from 
active participation in National Airlines affairs (AW July 16, p. 38). 

financial adviser and consultant. Plans call for him to take over a leading Riddle 
management position shortly, but in the interim, he will work with top officials 
on financial matters. 

James B. Franklin, former vice president of Capital Airlines and until recently 
a United Air Lines jet captain, was elected to the Riddle board of directors and 
named executive vice president. Also elected to the board were J. H. Carmichael, 
former president of Capital, who will serve as a consultant to Riddle, and A. J. Rome, 
former Riddle vice president in Washington and now vice president-sales for the 
airline. 

Robert M. Hewitt remains president and W. R. Price, director, was elected chair- 
man of the board. Price and Hewitt arc principal stockholders in the company. 
After leaving Capital, Carmichael was named president of Fairchild Stratos Corp., 


Three Competitors File Protests 
Over Continental Coach Fare Cuts 


By James R. Aslilock 

New York— Three major competitors 
of Continental Air Lines are opposing 
the 20% reduction in coach fares that 
Continental plans to begin offering be- 
tween Chicago and Los Angeles on an 
experimental basis on Aug. 24 (AW 
July 30, p. 28). 

Trans World Airlines and American 
Airlines have both filed protests with 
the Civil Aeronautics Board, terming 
the fares economically impractical. 
United said its protest would be filed 
shortly. At the same time, all three car- 
riers asked for CAB approval of "defen- 
sive” fares matching those proposed by 
Continental. 

United plans the service and seating 
configuration most similar to that Con- 
tinental is proposing with the fares. 
Using Boeing 720 jets, United would 
provide a 77-seat economy class, with 
fares 20% below present coach fares, 
and a 47-seat economy-first class section 
with fares 14% less than current first 
class. 

Meals would not be served in the 
six-abreast economy sections, and seat 
spacing would be tighter than on pres- 
ent coach class. Economy-first class 
passengers, seated five abreast, would re- 
ceive meals of a quality similar to those 
now in coach sections. 

TWA, to compete with Continental, 
is considering converting one of its 
Boeing 720-120 jets to an all-economy 
configuration with 160 seats, flying one 
daily round-trip between Chicago and 
Los Angeles. 

Both TWA’s and United’s arrange- 
ments differ from that proposed by 
Continental, which would convert three 
jets into three passenger classes. In the 


rear would be the 62-seat, six-abreast 
economy section, and in the middle 
would be the new category— business 
class— with 50 seats arranged five abreast. 
The forward area would retain 20 first 
class salts set four abreast. 

On Continental, the business class 
fares would be 12-15% below present 
first class rates, while the economy 
coach would be 20% under present 
coach fares. First class fares would re- 
tain present levels. 

All three carriers would offer one- 
wav economy coach fares between Chi- 
cago and Los Angeles for $85. Other 
lowered economy fares, as proposed by 
United, would be Chicago-Denvcr, $44, 
and Dcnver-Los Angeles, $46. For 
economy-first class passengers on 
United, the fares would be Chicago-Los 
Angeles, $116; Chicago-Denvcr, S61, 
and Dcnver-Los Angeles, $63. 

TWA also requested CAB approval 
for a S22 economy coach fare on a 
daily round-trip flight between Chicago 
and Kansas City, $5.10 less than pres- 
ent coach fares. The airline would also 
reduce from $72.70 to S69 the night- 
coach fare on a daily jet between Kansas 
City and Los Angeles. 

American has not yet determined the 
aircraft configuration it would use. 

In its protest, American termed the 
planned hires "a long step toward disas- 
ter for the industry.” It said the air- 
lines, in their present financial condi- 
tion, “simply cannot afford to gamble 
with uneconomic fare cutting on a large 
scale, even as an experiment.” 

American said the only real savings 
the proposed fares would provide would 
be in food and liquor, which it estimates 
would amount to about $2 per passen- 
ger, while the fare reduction would total 


$20.45 between Chicago-Los Angeles. 

The only way such reductions could 
be justified, American feels, would be 
for passengers to voluntarily shift from 
economy to the new business class— a 
possibility American views as unlikely— 
or if new traffic were generated. Ameri- 
can said the chances of additional traffic 
are slim, as recent surveys show a hesi- 
tancy of auto travelers to shift to air 
transportation (AW July 16, p. 41). 

Reduced fare experiments cannot be 
conducted on a major transcontinental 
artery' such as Chicago-Los Angeles. 
American said, without affecting 
through-fares and other services. 

“The economy proposal would under- 
cut by more than 516 most jet coach 
fares between Los Angeles and such 
points as New York, Boston, Cleveland 
and Detroit." the airline continued. 
“This would be a strong incentive for 
the use of connecting flights via Chi- 
cago.” 

American emphasized that its coach 
traffic between Chicago and Los Angeles 
represents more than S10 million in an- 
nual revenue, much of which would be 
diverted to the lower-cost sendee. Also 
exposed to diversion would be the 
555 million in American’s coach traffic 
between Los Angeles and the triangle 
between Chicago, Washington and Bos- 
ton, the carrier maintains. 

TWA and United supported Ameri- 
can’s views in their protests. United 
said it “firmly believes that the reduced 
coach fares would be uneconomic and 
othenvise in violation of the Civil Aero- 
nautics Act." 

United also said it would ask the 
CAB to make an investigation of the 
proposed fares and suspend their insti- 
tution until the investigation is com- 
pleted. 


Breech Stock Sale 

Ernest R. Breech, chairman of the 
board of Trans World Airlines, has sold 



the past sold all or part of their holdings 
for any one of several reasons. TWA’s 
stock is currently at a low of S9, well 
below what Breech paid for it. The de- 
benture values have likewise decreased. 

Juan T. Trippc. president of Pan 
American World Airways, sold 23,300 
shares of stock in Pan American in No- 
vember and December. 1961, when the 
open market price ranged from $20-23 a 
share, and bought back 20,000 shares late 
last June when the market price was in 
the $16-16.75 range. The Securities and 

chase indicated it was not through op- 
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CAB-FAA Crash Probe School Proposed 


By David H. Hoffman 

Washington— Joint training center 
for Civil Aeronautics Board and Federal 
Aviation Ageitcy accident investigators 
is being proposed to clarify the often- 
misunderstood role each should play 
following the crash of a U. S. aircraft. 

In concept, the center has been en- 
dorsed by both CAB Chairman Alan S. 
Boyd and FAA Administrator N. E. 
Halaby. Testifying on FAA’s Fiscal 
1965 budget before a Senate appropria- 
tions subcommittee last week, Halabv 
disclosed that the center would be 
headed by a CAB official appointed bv 
Boyd. However, FAA aircraft would be 
used to rush the specially trained inves- 
tigators of both agencies to the scene 
of an accident. 

By law, each of the two agencies must 
take action when a U.S. aircraft is de- 
stroyed or suffers major damage. 

CAB’s duty is to dcternrinc the acci- 
dent's probable cause and to submit 
long-range safety recommendations to 
FAA. Because this process usually is 
time-consuming— it took the Board al- 
most 18 months to decide what caused 
the 1960 midair collision over New 
York City— FAA is to immediately iden- 
tify and remove hazards that may have 
contributed to the accident. 

The new accident school, if it is estab- 
lished. would work to end friction that 
repeatedly has cropped up between CAB 
and FAA investigators in the field. Ac- 
cording to Halaby, it would capitalize 
on the resources of both agencies and 
the employes of both would be eligible 
to attend it. But CAB students would 
receive more thorough training than 
those assigned by FAA. he said. 

No date has been set for the school's 
opening by Boyd and Halaby. However, 
there is agreement that amendment of 
the Federal Aviation Act need not pre- 
cede its creation. 

Agency Reorganization 

While the training center is being 
planned. Director George C. Prill of 
FAA’s Flight Standards Service is un- 
dertaking a reorganization that would 
place about 90 to 100 agency investi- 
gators under a single accident branch. 
Its head probably will be Philip N. 
Goldstein, a veteran investigator now 
assigned to Flight Standard’s Control 
Systems Division. 

Ultimately, Prill believes, the re- 
organization will reduce rather than 
expand FAA's role in accident investiga- 
tion. It will also lead to minor cutbacks 
in the number of FAA personnel who 
are now assigned this duty, he said. 

Although airline pilots had taken no 
formal stand on the training center plan 


late last week, they probably will react 
with open skepticism to more intimate 
collaboration between FAA and CAB. 
Some said the joint training center 
probably would duplicate courses now 
offered by the University- of Southern 
California's flight safety curriculum. 

The direction FAA is moving in the 
field of accident investigation came out 
in testimony before the Senate appro- 
priations subcommittee, which was 
urged bv the agenev to restore virtually 
all of the 571,175,000 cut from its 
Fiscal 1965 budget by the House (AW 
Aug. 6, p. 45). FAA requested 5810.8 
million, but the House approved $759,- 
625,000. 

Funds Asked 

Halaby asked the Senate to return 
570,755,000 of the sum pared, includ- 
ing all $15 million taken from FAA's 
civil supersonic development program. 

In asking for the full $25 million in 
his original budget, Halaby said that 
with substantially less “we cannot 
achieve our 1965 objectives.” In 
essence, this is to determine whether 
the U. S. should pay the approximately 
$600 million in research and develop- 
ment costs associated with a Mach 5 
civil supersonic transport. 

But Sen. A. S. Mike Monroney 
(D.-Okla.) placed less urgency on the 
program. If the Senate restores the 
House cut, it should be prepared to de- 
fend spending the whole $600 million, 
said Sen. Monroney, who is chairman 
of the Senate aviation subcommittee 
and a member of its appropriations sub- 
committee. 

Casting doubt on whether $25 mil- 
lion should be spent on studies this 
year. Sen. Monroney suggested the U. S. 
should slow the pace oF its supersonic 
transport research program until the 
technology had been advanced by RS-70 



development. He speculated that pas- 
sengers may prefer a more leisurely 
transcontinental flight via subsonic jet, 
and said that it might be wise for FAA 
to study the supersonic transport’s eco- 
nomic potential in greater depth. Its 
passenger revenue yield m domestic 
service probably would be less than FAA 
estimates, lie indicated. 

Halaby’s counter-argument was based 
on these points: 

• Technological improvements and 
breakthroughs that flow from the RS-70 
and F-l 1 1 programs will be applied to 
the supersonic transport program as it 

• Largest single cost item in the super- 
sonic transport program— fabrication of 
its steel skin and structures— would re- 
fine techniques USAF could use in 
building its own supersonic transport, 
when one was required. 

• Under Sen. Monroncy’s logic. Na- 
tional Aeronautics and Space Adminis- 
tration would not have begun spending 
on the Gemini and Apollo programs 
until Mercury- flights were over and 
analyzed, thus jeopardizing U. S. 
chances of landing a man on the moon 
before the Russians. 

• First flight of a Soviet supersonic 
transport-probably an adaptation of 
the Bounder bomber— could be ex- 
pected as early as 1965. But the Rus- 
sians arc also building a civil supersonic 
transport designed as such from the be- 
ginning (AW July 51, 1961, p. 56). 

• Market for at least 150 civil super- 
sonic transports, each selling for be- 
tween $10 million and $50 million, will 
exist during the 1970-75 period. Of 
these, Halaby estimated, about two- 
thirds would be used on domestic trans- 
continental routes. 

Although Republican leaders have 
accused the Kennedy Administration of 
going too slow on supersonic transport 
development (AW Aug. 6, p. 52), that 
party's senators on the subcommittee 
were not local in defending Halaby’s 
request for $25 million. 

At least IS long range radars. 49 
VORs, 15 airport towers and five air 
surveillance radars now completed or 
being built cannot be operated this 
year if the Senate fails to restore the 
bulk of the $29.1 million cut from its 
operations budget by the House. Ilalaby 
said. Implementation of new services, 
such as broader use of radar handoffs 
and area positive control, would also 
be deferred, he said. 

Halaby asked restoration of the full 
$15 million eliminated from his re- 
search and development budget bv the 
House. His argument was interrupted 
by Sen. Allen J. Ellender (D.-La.), who 
warned FAA to curb the growing prac- 
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tiee of indirectly subsidizing universi- 
ties through study grants. Describing 
some such contracts as “cancerous. 
Sen. Ellender said that several colleges 
are totally dependent on them and that 
others secure more than their share 
through influential friends. 

Such contracts, he said, should not 
be used to shirk executive decisions. 
However, FAA was not more guilty 
than other government agencies in re- 
sorting to them, he said, 

Halaby said he did not consider it 
wrong “to pav for brainpower” when 
comparable talents could not be found 
within the agency. However, FAA's 
management philosophy was to do 
cvcrvthing in-house if it could be done 
with agency resources and personnel. 

Halaby or other ranking agency offi- 

• Promised to insert for the record at 
a later date answers to a long list of 
written questions posed by Sen. War- 
ren G. Magnuson (D.-Wash.). Many 
were aimed at past FAA management 
of its research and development effort, 
which Halaby described as "not system 
oriented, poorly organized and badly 

• Disclosed that a representative of pri- 
vate industry, probably an airline execu- 
tive. is being sought to boost the utili- 
zation and centralize the management 
of FAA’s fleet of aircraft. In all, the 
agency operates 108 aircraft costing 
about $50 million. Annual average 
utilization in Fiscal 1962 was about 790 
hr, per aircraft. 

• Defended installation of a lion-direc- 
tional homing beacon at Johnson City, 
Tex. (population 600), on the ground 
that Vice President Johnson, who lives 
nearby, and his state visitors deserve 
adequate navigation aids. Halaby of- 
fered to compare the cost of the John- 
son City beacon with the portable 
VOR once installed on the Gettysburg 
farm of former President Eisenhower. 

• Disclosed that on Sept. 1, FAA would 
start flight-checking military navaids in 
Alaska as the first step toward flight- 
checking all such U.S. installations. 

. Warned that the RS-70 was totally 
unacceptable as a supersonic transport 
framework because its powerplants used 
afterburning on takeoff, its specific fuel 
consumption was so low that midair re- 
fueling would be required, and its transi- 
tion to supersonic speeds would come 
at such low altitudes the sonic boom 
would be intolerable to those living be- 
neath it. 

• Predicted that by reducing the num- 
ber of Air Route Traffic Control Cen- 
ters in the U.S. from 29 to 21 within 
the next two vears, an estimated S100 
million will be saved during the next 
16 years. Since pilots will deal with few 
centers, the possibility of controller er- 
ror and the resulting threat to safety 
also would be lessened. 


Mexican Government 
Buys Guest Airways 

Mexican government's recent take- 
over of Guest Acrovias dc Mexico leaves 
Compania Mcxicana de Aviacion (Mexi- 
cana). a Pan American World Airways 
affiliate, last privately owned carrier in- 
volved in a proposed consortium of 
three Mexican flag carriers (AW Mav 
28, p. 59). 

Sale of Mexicana as part of the pro- 
posed consortium is considered inevita- 
ble, the only stumbling block being the 
price the Mexican government is willing 
to pay for its portion of the ownership. 
Mexicana has dropped its price to about 
200 million pesos or about 516 million, 
Mexican sources say. 

The Mexican government has a 
powerful weapon to bring Mexicana to 


terms-taking away key cities on its 
routes. Mexico did not renew Mcxi- 
cana’s rights to Tiajuana, an important 
gateway city for the airline. 

Mexican government’s purchase of 
80% of the capital stock of Guest Air- 
ways from Mexican financier Carlos 
Trbuyet leaves the composition of the 
proposed consortium unknown at pres- 
ent. Original basis for the consortium of 
Aeronaves de Mexico, Guest and Mcxi- 
eana was to have been 50% ownership 
by a government holding company to 
be called Aero Mexico, S. A. 

Trouyet turned over Guest's stock to 
the government on Aug. 1. lie had 
bought Guest from Scandinavian Air- 
lines System last September and put up 
$1.6 million to operate the airline. 

The Guest route system included 
Miami. Guatemala. Panama. Caracas. 
Curacao, Bogota. Paris and Madrid. 
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320B Provides Range, Payload Flexibility 


First two months experience with the 
Boeing 320B in service with Pan Ameri- 
can World Airways indicates the air- 
plane can consistently By nonstop west- 
bound on such long stages as London 
to Los Angeles or Ilonolulu-Tokyo. 

Pan Am. whose aircraft are desig- 
nated 321B, used the 320B to inaugu- 
rate the first nonstop westbound jet 
service between London and the U.S. 
West Coast, flying the polar route in 
131 hr. Eliminating the fuel stop at 
Winnipeg shaves an hour off the sched- 
ule time. 

Reliability has been good, with only- 
one aircraft substitution necessary’ since 
service began June 1. Two unscheduled 
engine changes have been performed, 
both precautionary changes resulting 
from malfunctions found while the air- 
craft was on the ground. 

In meeting schedule times, the 320B 
is near but not equalling Pan Am’s 
earlier 707-scrics jets, which, in com- 
pleting globe-circling flights, were ar- 
riving at Idlcwild within an hour of 
schedule 89% of the time. Pan Am at- 
tributes the lag to the breaking in of the 
new aircraft. 

Pratt & Whitney JT3D-3 turbofan 
powcrplants on the 320B, producing 
18,000-lb. thrust each, are the first fan 
engines used by Pan Am. No major 
problems have been encountered, al- 
though more maintenance time is re- 
quired because of the JT3D’s greater 
complexity and compactness than stand- 
ard turbojets. Problems encountered 
earlier by other carriers using JT3D sc- 

40 


rics engines-exccssive oil consumption 
or high temperature because of tight 
cowling of the forward fan ducts-havc 
not arisen with Pan Am’s later versions. 
No burner, turbine section or bearing 
failures have occurred. 

The malfunctions that caused the two 
unscheduled engine changes have not 
been diagnosed. Both powcrplants are 
undergoing overhaul and examination 
at Pratt & Whitney. Two other JT3D-3 
engines completed their operation time 
and are in overhaul at Pan Am’s main- 
tenance facility at New York. 

Ingestion of unknown objects oc- 
curred on two occasions, causing minor 
damage to the forward compressor 
blades in one instance and to the tur- 
bine blades in the other. Neither inci- 
dent necessitated engine shutdown. 
Overhaul Times 

Time-between-overhaul (TBO) of the 
engines "'as 800 hr. when service began, 
but it has already been advanced to 
1,000 hr. and will go to 1,200 hr. 
shortly. Pan Am said. 

The long aircraft substitution oc- 
curred at San Francisco, where one of 
the two premature engine changes was 
made. A standard Boeing 707-320 was 
used for the switch. 

Daily utilization is averaging 13.3 
hr. for each 320B, giving Pan Am a 
665-hr. daily use factor with all fixe 
planes. The fixe 320Bs completes Pan 
Am’s order for this series, its option 
for five more having expired. No addi- 
tional orders arc planned at present. 


The 320B is prox’ing an economical 
airplane to schedule, enabling Pan Am 
to reduce costs on its longer segments. 
For example, with standard 320 jets, a 
backup aircraft and a lengthy schedule 
break xx-cre required at Hong Kong. 
Since the 320B came on, the backup 
airplane has been eliminated, and the 
break has been shortened to standard 
in-route station stop time. 

The 320B also flics nonstop consist- 
ently westbound from Honolulu to To- 
kyo. Wake Island xvas a frequent fuel 
stop on this segment for earlier jets fac- 
ing headwinds or foul xveather at des- 
tination. increasing fuel reserve require- 
ments. The 320B overflies Wake, cov- 
ering the 3.853-mi. run in 8 hr.- 1 hr. 
35 min. less than the stop at Wake 

G. F. Maxxvcll, Pan Am’s division 
operations manager, said that fuel con- 
sumption in the JT3D-3 engines has 
been "right on the curve," referring to 
the manufacturer's performance graph. 

Boeing economic studies indicate 
that for a trip from London to Los 
Angeles and return, total direct op- 
erating cost of the aircraft is S17.735. 
This cost figure is based on the 1960 
ATA method and includes insurance, 
depreciation, spares, non-revenue flying 
of 3%. 3,000 hr./yr. utilization, fuel 
at 11 cents per gal. plus other stand- 
ard considerations. 

Using the 53.4% load factor average 
of international carriers last year (AW 
May 7, p. 62). fares for the same trip 
would yield 563,440, leaving $45,705 
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JT3D-3 turbofan engines for the 320B, Pan Am’s first fan poxverplants, ate now being 
overhauled at the carrier’s Idlewild maintenance facility. 


to apply to overhead, etc. Passenger 
configuration on Pan Ain's 320B varies, 
but 37 first class and 88 economy is the 
most commonly used ratio. 

Maxwell said the 320B is being floxvn 
at Mach .79-.80 on the westbound polar 
segment, about txx’o points below the 
average cruise speed of the earlier 320 
series. Reason is, he said, that the 320B 
is floxvn at long-rang cruise speed for 
n \ num fuel economy. In the interest 
of time, earlier jets xvere floxvn at Mach 
.82 to make up for the refueling time 
loss. Optimum cruise altitude remains 
35,000 ft. 

Top speed for the 320B is 597 mph. 
at 23.000 ft., or about Mach .86. How- 
ever, Pan Am’s experience has lent ac- 
curacy to the manufacturer’s specifica- 
tion that Mach .80 provides the most 
economical operating speed. 

One advantage or the 320B is that 
with its lesser rate of fuel consumption, 
desired ground speed can be maintained 
in the face of strong headxvinds by add- 
ing more poxver. I Ioxvcvcr, Maxwell said 
Pan Am usually takes the ground speed 
loss in such instances, since it adds an 
average of only 10 min. to flying time. 
Ten minutes doesn't justify the extra 
fuel and xvear of faster engine operation. 

Ideal Aircraft 

The 320B is an ideal aircraft for Pan 
Am’s routes, Maxxx’ell said, and xvas 
readily adaptable to the carrier’s jet 
fleet. Because of its similarity to Pan 
Ain's other Boeings, no flight training 
xx’as necessary in the transition of cock- 
pit crexvs for operation of the turbofan 
aircraft. “We xvere able to give all the 
training on the ground, which provided 
substantial savings in training expense," 
Maxwell said. 

Another advantage of the 320B is 
that many of its parts and components 
are interchangeable with those of the 
standard 321. Maxwell said no prob- 
lems have arisen with either the air- 
frame or control system. 

"By putting all the 320Bs in one 


schedule pattern, xvc are learning a lot. 
and learning it quickly, about hoxv to 
operate the aircraft most efficiently," 
Maxwell said. 

The decision to put all five in a sin- 
gle round-the-xvorld cycle was prompted 
mainly by the ready availability of 
backup aircraft xvhich formerly flew the 
320B's present segments. A significant 
feature of this pattern is that one of the 
320Bs is always at Idlewild ox’emight, 
where Pan Am can concentrate mainte- 

Pan Am placed no extensive sales 
effort on the 320B when it entered 
service. Consequently, the carrier makes 
no claims that it generated new busi- 
ness through added passenger appeal. 
It is a corporate policy in Pan Am not 
to emphasize one aircraft ox’er another, 
since such action is vicxvcd as down- 
grading other equipment floxvn by the 
airline. 


Trans World Airlines will be the next 
to receive the 320B, with five on order 
for leasing. Air France has four on or- 
der, Lufthansa two and Northwest 
Orient three. 

Air France is particularly interested 
in the 320B's range and accompanying 
high payload factor. Tire French car- 
rier has been using its present 320s for 
nonstop service between Paris and An- 
chorage, but it has been able to do so 
only by sacrificing payload for modifica- 
tions that increased the 320’s fuel capac- 

' Air France will receive its four 320Bs 
betxx’een December, 1962, and Febru- 
ary, 1963. It has an option to buy five 
more, but spokesmen for the airline say 
it is too early to determine whether the 
option will be picked up. 

The JT3D-3 engines will also be Air 
France’s first fan poxx’erplants. Main- 
tenance on them will be done by 





World’s longest-range jetliner -the Boeing 707-320B 


The new Boeing turbofan Intercontinental is now in serv- 
ice. It is the longest-range jetliner available today. 

The -320B can carry a full passenger payload from 
Seattle to Tokyo, or Europe to the U.S. West Coast, non- 
stop. against normal headwinds, with normal fuel reserves. 

The U.S. Federal Aviation Agency certificated the -320B 
at 328,000 pounds. During FAA flights, the new Boeing jet 
made landings at weights more than 100.000 pounds above 
certificated landing weight, demonstrating the wide mar- 
gins of safety and growth-potential of this new Boeing jet. 


Cruise speed, at route altitude, is 575 mph, true air 
speed. Passenger capacity is from 100 all first class, to 188 
all economy class. 

A further development of the famous 707-320. the -320B 
incorporates new wing leading-edge and trailing-edge flaps, 
low-drag wing lips and other aerodynamic refinemenls. It 
brings a new dimension of range and speed to the world’s 
very long-range routes. Already in service with Pan 
American, the 707-320B has been ordered also by Air 
France, Lufthansa, Northwest and Trans World airlines. 


7/77 A7/^/vr^///7«7//7/ 


Snccma, the French engine manufac- 

"tWA plans to use the 320B on West 
Coast-Europe service during the sum- 
mer, but also views the plane as an im- 
proved performer on transatlantic 
schedules from New York. Since 
TWA's planes will be delivered this 
winter, first service will be performed on 
the North Atlantic. 

Lufthansa’s 320Bs will also provide 
polar service, while Northwest Orient's 
will fly Pacific patterns similar in length 
to those of Pan Am's. 

BOAC has also expressed interest in 
the 320B. although no orders have been 
placed. The British carrier wants a jet 
that can operate nonstop on polar routes 
to Los Angeles, which the 320B has 
proven it can do on routes between 

5,000 and 6,000 mi. Vickers has as- 
sured BOAC that the Super VC.10, 
which BOAC has ordered, can be modi- 
fied to meet long-range requirements. 
However, a BOAC spokesman said a 
final decision on any 320B orders would 
probably be made this fall. 

Polar Routes 

The polar routes, which someday 
promise to open even a Europe-Tokvo 
nonstop sendee over Russia, feature 
wind conditions that require an cspeci- 
allv versatile aircraft for consistent 
schedule reliability. In winter, for ex- 
ample, the jetstreams move southward 
and to lower altitudes, hampering west- 
bound flights. Airlines able to counter- 
act these headwinds with a plane like 
the 320B will have a substantial advant- 
age over carriers with equipment that 
must make fuel stops en route. 

Competitive nonstop routes on which 
the 320B promises to be particularly 
effective include: Los Angeles-London, 
5,443 mi.; Los Angcles-Paris, 5,663 mi.; 
Seattle-Tokyo, 4,793 mi.: Chicago- 
Frankfurt. 4,332 mi.; New York-Bucnos 
Aires. 5,303 mi.; New York-Honolulu, 
4,975 mi.; New York-Moscow. 4,660 
mi.; Honolulu-Sydney, 5.076 mi.; Mad- 
rid-Rio de Janeiro, 5,062 mi.: and 
London-Tokyo (across Russia), 5,959 

One factor limiting the 320B on 
polar flights-and one over which it has 
little control-is noise abatement. For 
instance, it must depart London during 
the times which permit use of the long- 
est runway under noise regulations. A 
lighter fuel load, necessitated by using 
a shorter runway, will require a fuel stop 
at Winnipeg. 

The 320B, which costs about $6,360.- 
000, is a big-airport plane. Standard 
dav, no-wind takeoffs from sea level 
fields require a field length of 10.400 
ft. at a maximum gross weight of 327,- 
000 lb. Landing field length at max- 
imum landing weight of 207,000 lb. is 
6,500 ft., with an approach speed of 
133 kt. 



payload of 52,593 lb., unlikely in an 
all-passenger configuration. 110,000 lb. 
of fuel would have to be expended be- 
fore the plane was down to landing 
weight. This indicates that the 320B 
is not designed to carry large payloads 
over short distances. 

Main differences between the 320B 
and its predecessor 320, aside from the 
turbofan engines, are in the new trail- 
ing edge flap arrangement and cambered 
wing tips. The flaps now extend into 
the wing trailing edge fillet and have 
large end plates between the flaps and 
the fuselage. The end plates are readily 
apparent when the flaps arc extended. 

The new cambered wing tips are de- 
signed to decrease drag due to wing tip 
vortices, but are not readily discerned 
when looking at the aircraft. Other re- 
finements, such as improved air condi- 
tioning unit air inlets and wing heater 
pump vents have been incorporated as 
a result of sen-ice experience. 

Another version of the 320B is the 
320C, now being built by Boeing. Or- 
ders for the 320C stand .-it two for Pan 
Am, two for World Airways, an inde- 
pendent airline with an all-piston fleet, 
and one VC-137C (military designa- 
tion) for use as a presidential transport. 

The 320C is a convertible passenger- 
cargo transport which can be rapidly 
shifted from an all-passenger configura- 
tion accommodating 188 economy class 
passengers to an all-cargo version ot 

80,000 lb. payload. Convertibility al- 
lows the aircraft to fly all-cargo one way 
and all-passenger on the return trip, or 
it can handle a combination of passen- 
gers and cargo varied to suit the de- 
mand. 

The 320C retains all the major sys- 


tems and components of the 320B, per- 
mitting interchangeability of ground- 
handling equipment, spare parts and 
training. In addition, the aircraft is 
equipped with a 7 x 11 ft. forward cargo 
door and a mechanized cargo-handling 
system which allows a complete cycle of 
loading and unloading of an SO, 000 lb. 
palletized load in less than 1 hr. A 
strengthened cabin floor uses integral 
floor tracks which accommodate seats, 
cargo tiedowns and bulkhead separators. 
The cargo-handling equipment can be 
disassembled and stowed in one of the 
lower cargo compartments. 

Gross weight of the 320C will be 

327,000 lb. maximum flight weight, but 
landing weight will be about 228,000 
lb. because of the increase in maximum 
payload from 52.000 lb. to 80,000 lb. 
Range with maximum cargo will be 
3,500 mi. 

Presidential VC-137C will not have 
the convertibility features of the 320C 
but has been equipped with a special 
interior and extensive communications 
gear. Aircraft is distinguished by the 
words "United States of America" 
painted on the fuselage rather than the 
"United States Air Force" as are the 
other three VC-1 37s (versions of the 
707-120) in the presidential fleet. 
Further Reductions 

Further reductions in approach speed 
are predicted for the 320C over the 
320B because of incorporation of a con- 
toured and slotted leading edge flap. 
What the performance improvement 
will be has not been determined be- 
cause flight tests were only begun after 
first flight of the 320B. No. 6. which has 
been temporarily fitted with the new 
flap. 

Tests with the No. 6 aircraft are also 
aimed at improving the performance of 
the 320B itself, particularly in takeoff 
distance and anti-skid braking. 

The 320B, under conditions of high 
load and hot temperatures, often runs 
right up to the prescribed runway limits 
before lifting off. There is still room on 
the wing leading edge for more flaps 
that could correct this situation, and 
tests will be conducted with extra flaps 
to see if takeoff can be accomplished 
quicker. 

The anti-skid improvement, designed 
to shorten landing roll, is expected to 
come through the Ilytrol Mark 2 com- 
puter-tvpc sensing device linked to the 
braking system. 

It senses the amount of brake pres- 
sure required under any runway condi- 
tion and regulates it. 

Problems arose because of the varying 
load on each of the gear truck’s four 
wheels as the aircraft rolled on the run- 
way. Shifting the dual sensors from a 
tandem to a lateral position on the truck 
is being tried in an effort to compensate 
for the load variances. 
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SPACE-AGE OILS DEVELOPED FROM SINCLAIR RESEARCH 

■ Used in commercial jet-liners for reliability 

■ Used in military jets and missiles for reliability 

■ Used in space exploration rockets for reliability 


There is no better proof of reliability — YOU CAN RELY ON TURBO-S OILS 


Sinclair aircraft oils 



SINCLAIR REFINING COMPANY • 600 FIFTH AVENUE • NEW YORK 20. N. Y. 


SHORTLINES 


AIRLINE OBSERVER 

► Watch for Federal Aviation Agency to scrap its practice of clearing IFR 
inbound traffic first to an approach 'feeder fix, then to a destination airport. 
Instead, the agenev plans to issue radar-controlled inbound aircraft a single 
clearance that would enable them to fly to an ILS localizer course serving 
a major terminal and execute approaches without intermediate holding. 
Under such a procedure, which would be predicated on radar handoffs. the 
United DC-S that collided with a TWA Constellation on Dec. 16. 1960. 
probably would have been cleared to New York International Airport instead 
of to the Preston Intersection. Probable cause of the accident, according 
to CAB, was the jet’s overshooting of the Preston feeder fix (AW fune 25. 


► Plan to modify the approximately 800 U. S. VORs (very high frequency 
omni ranges) so that pilots could recognize an out-of-tolerance signal sent 
bv a particular station is being studied by FAA. In current cockpit installa- 
tions, a very small warning flag appears when either ground or airborne 
equipment malfunctions. FAA’s proposed modification would cause a 
malfunctioning VOR to emit a distinct, audible tone that would warn 
pilots not to rely on that station's signal. 

► Russia's Aeroflot has rebuked over-enthusiastic traffic promotion personnel 
who give inaccurate information to the public. It cspcciatlv criticized Aeroflot 
advertising writers in the Caucasus who issued an information booklet early 
in 1962 stating that twin-jet Tu-1 2-f and twin-turboprop An-24 service had 
begun. Actually, regular Tu-1 24 and An-24 service still had not started by 
mid-summer. Aeroflot did not mention that the carrier’s top officials had 
first promised that the sendee would begin in 1961 and that several subse- 
quent dates for putting the aircraft into service were not met. 

►Proposal to merge El Al Israel Airlines with the Israel domestic airline, 
Arkia, is under consideration; will soon be brought before the Israeli 
National Aviation Council. 

►Top officials of FAA and the six-nation Eurocontrol Assn, met last week 
in Washington to exchange views on air traffic control research and develop- 
ment, Eurocontrol is an agency established to exercise air traffic control 
at high altitudes over Great Britain. France. Germany, Belgium. The Nether- 
lands and Luxembourg. 

►Civil Aeronautics Board last week set temporary subsidy rates for the six 
months ending Dec. 31, 1962 for the three subsidized U. S. helicopter 
airlines. For the period. New York Airways will be granted 8827,437, Los 
Angeles Airways $773,720 and Chicago Helicopter Airways $556,416. CAB 
said the six-month period, rather than one year, was chosen to guard against 
overpayment. During that period, it added. New York and Los Angeles 
will gain experience with its new equipment and Chicago’s traffic situation 
will be clearer. 

► Air Force and FAA last week agreed that three Sage direction centers 
in Great Falls. Mont., and Minot and Grand Forks, N. D„ would be 
used jointly for ATC and air defense operations (AW Nov. 6, p. 39). About 
one year will be spent preparing the three centers, which will employ 150 
to 180 FAA controllers. Concurrently, FAA's ATC center at Great Falls 
will be phased out and its operations shifted to the ncarbv Sage center at 
Malmstrom AFB. 

► British Overseas Airways Corp. is adding two more passenger seats to its 
de Havilland Comets. Modification involves replacement of crews' fixed 
bench seat in the cabin with tip-up seats hinged on reinforced bulkhead 
and installing two new seats in the positions. BOAC calculates revenue gain 
will be $1 million annually. 

► TWA order to reduce administrative overhead is bringing transfer of some 
management personnel from company headquarters to regional and district 
levels. Cutback of administrative staffs reportedly will run as high as 
10-12%. Strict cost control measures also are being introduced. 


► Aeroflot has adopted a capitalist pub- 
lic relations touch for passengers flying 
its turboprop 11-1 8s from Moscow to 
Jakarta. Indonesia. The Soviet carrier 
is handing out special Neptune badges 
stating that the recipient has crossed 
the equator with Aeroflot. 

►Air Transport Assn, said interline 
business conducted bv U. S. certificated 
air carriers in June totaled $91,233,000, 
an 8.5% increase over June. 1961. 

► Bonanza Air Lines, with Civil Aero- 
nautics Board approval, plans to begin 
discounted round-trip fares for groups as 
small as five persons on Sept. 1. De- 
pending on the group’s size, fare dis- 
counts will range from 30 to 3S% 
under first class charges. The groups do 
not necessarily have to be composed 
of members of anv organization. 

► Delta Air Lines said it flew a record 
274.139,000 revenue passenger miles 
during July, a 13.5% increase over June, 
and had a 66.83% passenger load 
factor. Delta also accepted delivery of 
four Convair 880s during July, bringing 
its jet fleet to 25 aircraft. 

► Federal Aviation Agency announced 
formation of two new divisions within 
its Systems Research and Development 
Service. Frequency Management Divi- 
sion will formulate FAA radio frequency 
spectrum requirements and obtain radio 
channels for FAA use from Telecom- 
munications Management of the Fed- 
eral Communications Commission. Ap- 
plications Engineering Division will 
oversee all design, prototvpe develop- 
ment, and specifications for air traffic 
control and navigation equipment used 
by FAA. 


► Irish International Airlines said its 
profit for the fiscal year ended Mar. 31 
was 8718.771. During the same period, 
its transatlantic passenger total of 
55.077 represented a 57% increase over 

►Japan Air Lines is negotiating with 
Douglas to acquire a turbofan DC-S, 
through a lease-purchase agreement, 
for delivery in July. 1963. JAL recently 
purchased its sixth DC-8, also a turbo- 
fan, for delivery in February. JAL’s five 
other DC-8s utilize standard turbojets. 


► West Coast Air Services, Ltd.’s re- 
quest for a temporary foreign air carrier 
permit to conduct charter operations be- 
tween Vancouver, British Columbia, 
and all points in the United States 
except Alaska has been approved bv a 
CAB examiner. 
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CALL COLLINS 


Would you like a progress report on our thin 
film program? We’re looking into everything 
from new masking methods and process con- 
trol equipment, to quantum detection and 
cryogenics. □ We’re sold on thin film cir- 
cuits. We like their promise of new econ- 
omies in short-run production. The way you 
can hold down tolerances on resistors and 
capacitors. The freedom to choose and balance 
the newest and best transistors. The way thin 
film dissipates both heat and power. The 
weight. The size. The speed. The whole new 
potential for circuit design. And, most of all, 


the reliability. □ These advantages are evi- 
dent from our studies into thin film materials, 
techniques and applications. We’re finding 
ways to design our thin film circuits into space 
communications, transportable communica- 
tions, aircraft electronics, computers and other 
applications. □ Already our thin film circuits 
are filling contract requirements. □ No 
doubt, your toughest development problems 
can benefit from our experience 
with thin film circuits. To learn 
how, Call Collins Radio Company, 

ADams 5-2331, Dallas, Texas. □ 



AUA Plans to Revise Order for Caravelles 


Bv Edith Walford 

Vienna— AUA Austrian Airlines, ac- 
celerating its planned entry into the jet 
market after a major management re- 
organization. now hopes to obtain jet 
transports in time for the 1963 summer 
schedule by placing a firm order soon 
for two 6R versions of the Sud Cara- 
velle. 

The company also hopes to sign a 
profit-sharing agreement with Scandi- 
navian Airlines System effective this fall 
covering the joint operation of an SAS 
Caravellc on flights from Vienna to the 
Near East. 

Under earlier programing, the carrier 
had planned to introduce its first jet 
service in 1964 (AW Dec. IS. p. 31). 

Decision for accelerated action fol- 
lowed the first general assembly here of 
AUA's new top management officials. 
Management changes and revision of 
the company's capital structure followed 
the lines of recent parliamentary legis- 
lation governing the final reconstruc- 
tion and recapitalization of the state- 
owned carrier. 

Appointments to the airline's top 
three positions reflect a parliamentary 
mandate that high-level personnel be 
"qualified persons with previous airline 
economic and technical experience who 
also represent a balance of power be- 
tween the two national political par- 


New President 


SAS since 1936. Prior to that, he had 
served as SAS district manager in Aus- 

Thc reshuffle is regarded as a final 
step in the reorganization of Austrian 
Airlines, which resumed post-war opera- 
tions in March. 1938. Since that time, 
top management officials have been em- 
ployed on a flat two-year contract basis. 
New appointments arc permanent. 

In a related move, the government 
has written off SI. 92 million of Aus- 
trian Airline's initial operating capital 
of S2.4 million spent on equipment 
purchases and has helped the company 
recapitalize. Most of the S6 million 
recapitalization will be provided bv a 
new share issue of S3. 52 million, one 
third owned by the government, one 
third by local governments and one 
third by private enterprise, primarily 
banks and industry. 

Delivery of the first of the two Cara- 
velles. powered by two Rolls-Royce 
Avon 333R turbojet engines of 12,600- 
Ib.-thrust each and with a 75-passenger 
configuration, is scheduled for next 
February, the second for April. 

Caravelles will cost about S3.5 million 
each, and the necessary spares 7% of 
the purchase price, or an additional 
S2 50.000 per aircraft. AUA will be re- 
quired to pay a 10% deposit when the 
order is placed. 10% on delivery, and 
the balance to Sud in 10 semi-annual in- 
stallments. The carrier says it hopes to 
finance the Caravelles from its own re- 
serves and over-all revenue plus some 


bank credits but without the need for 
government loans or additional subsidy. 

When the Caravelles become opera- 
tional next spring, they will lie used ini- 
tially to replace Vickers Viscounts on 
some turboprop services to West Euro- 
pean centers, particularly Vienna-Lon- 
don. Vicnna-Paris. Viehna-Rome and 
Vicnna-Frankfurt. 

In addition, they will be introduced 
on direct flights over a number of the 
airline's longest medium-range routes 
such as V icnna-Moscow and Vicnna- 

Thc airline's fleet of five 56- 
passenger Viscount 837s and two 44- 
passenger Viscount 745s will continue 
to operate to points in Western Europe 
and the Balkan countries. 

No Extension 

AUA Austrian Airlines is not planning 
any extension of its present route net- 
work. according to a company spokes- 
man. For the time being, effort will 
be concentrated on generally improving 
and increasing the frequencies of cxist- 

At the moment, the new management 
also is completing negotiations for a 
traffic and profit-sharing agreement with 
SAS, a 15% shareholder of the Aus- 
trian carrier, concerning the joint use 
of an SAS Caravellc on flights from Vi- 
enna to the Near East. 

The agreement would pennit the 
Austrian carrier to trim its original 
Caravelle order from three to the pres- 


N'cw president is fonuer Secretary of 
State Franz Gmbhofcr, a member of 
the People's Party, whose career has 
been largclv confined to the field of 
politics, although he is now serving as 
president of the Austrian Aero Club. 
Grubhofer replaces Dr. Joseph Roller, 
who has left the company. 

Managerial tasks held by Felix 
Schalk, former managing director and 
a member of neither political party, 
will be divided among two new officials 
—Helmut Lcrider as commercial direc- 
tor and Dr. Lambert Konschegg as 
technical director in charge of opera- 

Schalk joined the company in Janu- 
ary. 1960. as commercial director and 
was named managing director pro tern 
six months later upon the resignation of 
Technical Director Ferdinand Brand- 
ncr. At the time. Schalk assumed tech- 
nical direction of the airline, although 
Brandner’s post as such remained vacant 
until Konschcgg’s appointment. 

A member of the Austrian People’s 
Party, Konschegg has served as a Swiss- 
air pilot since 1952. Lcrider, an Aus- 
trian Socialist Party member, has been 
regional manager for Eastern Europe for 
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frequency .. .United's big jet fleet 


United's big, fast jet fleet ... the largest, 
most complete in the world . . . offers you 
more jet service to more U.S. marketing, 
manufacturing, and vacation centers than 
any other airline. 

And this leadership in jet schedule 
frequency applies to both passenger 
travel and air freight! 

As a passenger, you’ll appreciate the 
frequency and convenience of United’s 
schedules. United's baggage handling 
facilities speed you through check-in. 

As a shipper, you’ll particularly like 
United's dependability, so capably dem- 
onstrated with air mail and air express— 
no other airline flies as much of either. 

And you’ll appreciate the Extra Care 
United takes to speed your freight through 


highly mechanized air terminals to the 
plane. A typical United service permits 
you to reserve space for your cargo on 
any United flight. 

There are many more good reasons to 
call United first. Your local United sales 
office can give you the details. Call soon. 

CALL UNITED FOR: PERSONAL BUSINESS TRAVEL 
GROUP TRAVEL • VACATION TRAVEL ■ TRAVEL 
INCENTIVES • TICKETING SERVICES • CONVENTION 
SERVICES • AIR FREIGHT • PASSENGER 
RESERVED AIR FREIGHT • RESERVED AIR FREIGHT 



UNITED 



WORLD'S LARGEST JET FLEET / THE EXTRA CARE AIRLINE 


HJ 



Overseas overnight 
to Germany 


Now you can jet your cargo over- 
seas overnight to Germany on Air 
France. Enjoy solid, confirmed book- 
ings to points shown above or any 
other destination in Germany from 
New York, Houston, Chicago and 
Los Angeles. Make up only one 
through airwaybill. Enjoy specialized 
handling for your individual needs. 
You can safely ship live animals, 
specify controlled temperatures for 
perishables, get delicate handling 
for scientific instruments. You name 
it — Air France Cargo can do it. On 
top of all this, Air France also gives 
you one-hour close-out— perfect for 
those last-minute, rush shipments. 
All-cargo flights 3 times weekly from 
New York to Europe mean you can 
ship the biggest items fast, too. See 
yourCargoAgentor Freight Forward- 
er today fordetails. Or call Air France. 


AIR FRANCE 
CARGO 


AUA Traffic Gains 

Vienna— AUA Austrian Airlines reports 
that it registered gains of 43% in pas- 
sengers carried, 62% in freight/tons and 
30% in mail/tons during the first quar- 
ter of 1962 over the same period of last 

Passengers carried totaled 23.309 as 
compared with 16,299 during the first 
quarter of 1961; freight amounted to 
209 U.S. tons and mail to 76.5 U.S. 
tons during the first quarter of this year 

respectively, for the 1961 period. 


cntly planned two. It also will enable 
tlie carrier to gain experience in jet 
operation well in advance of delivery 
of its own jet transports early next year 
and bolster a route now being served 
by Vickers Viscount 745 turboprop 
transports. 

Under the projected terms of the 
agreement with SAS, the two airlines 
will operate a Vienna-Istanbul-Beirut 
service, and possibly as a second step 
a Vicnna-Athcns service, on a joint 
basis. SAS will supply the pilots, the 
Austrian company the cabin crews. 

The Austrian carrier has reached an 
agreement with Swissair and SAS for 
the latter two airlines to carry out major 
overhauls on the SAS Caravelle. AUA, 
however, will be responsible for inter- 
mediate servicing in Vienna. 

This procedure, which Austrian Air- 
lines hopes to extend to its own new 
Caravelles next year, coupled with an 
appreciable reduction in operating costs 
as a result of the joint AUA-SAS oper- 
ated Vienna-Beirut (lights, will save 
AUA an estimated S560.000 annually. 

Training of future Caravelle flight 
personnel is currently being split be- 
tween Swissair and SAS. Technicians 
are receiving instruction at Slid Avia- 
tion's Toulouse plant. 

Lender told Aviation Week that 
his company wishes to maintain a com- 
pletely independent policy. It does 
not plan to use the present close co- 
operation with the Swiss and Scan- 
dinavian carriers as a first step toward 
sharing in the existing pool agreement 
between the two airlines. Nor, Leridcr 
says, has AUA any desire to become 
a member of Air Union. 

A top priority project, in the new 
management’s view, is reorganization 
and gradual expansion of Austria’s 
domestic air services which, except for 
a number of charter services, have been 
virtually non-existent. Accordingly, a 
three-member study group was formed 
to examine the questions involved. 
One now being investigated is whether 
to establish a domestic route network 
as part of AUA’s scheduled operations. 
Another is whether to acquire a majority 
interest in a new charter company on 


the lines of Balair of Basle, 40% of 
which is Swissair-owned. 

If AUA’s plans are realized, first step 
will be the establishment of regular 
flights to connect the main Austrian 
centers of Vicmia-Salzburg-Innsbruck as 
well as Vienna-Graz-Klagenfuit. pro- 
viding domestic connections with 
AUA’s international services. The com- 
pany is considering operation of both 
these routes on a twice daily— early 
morning and afternoon-round-trip basis 
with one Douglas DC-3. A second 
DC-3 may be purchased later to bolster 
the schedule. 

Introduction of a twice daily Inns- 
bruck-Brcgenz service to the Vorarlberg 
region may follow, possibly with a six- 
passenger Dornier Do.28 aircraft cap- 
able of landing on unprepared grass 
strips. Vorarlberg has no airport facili- 
ties thus far. 

Second step in the reorganization of 
internal services under consideration is 
acquisition of a 51% interest in a new 
charter flight company scheduled to be 
formed out of the joint assets of the 
two private companies, Aero-Transport 
and Austria Flugaienst GmbH. 

Aero-Transport’s fleet of one de Havil- 
land Doie, one Lockheed Constellation 
and two Vickers Viking aircraft oper- 
ate noil-scheduled tourist, sight-seeing, 
air taxi and cargo flights. Austria Flug- 
dienst GmbH., with a single Douglas 
DC-3, offers passenger and cargo trans- 

Should AUA Austrian Airlines decide 
to become a majority shareholder of 
the new company, it plans to extend 
available services to include interna- 
tional charter flights with the initial pur- 
chase of one Douglas DC-6B and later, 
probably, a second of this type. 

Six-Month Profit Is 
Recorded by Western 

Western Air Lines last week reported 
net earnings of S2.360,000-or SI .79 
per share on 1.430,730 shares outstand- 
ing— for the first six months of 1962, 
compared with a loss of S549.000 in the 
same period last year. 

The first six months profit include 

5338.000 from the sale of property. 
Operating revenues for the period were 
$41.4 million— a record figure for West- 
ern-compared with S25.7 million in 
the same period of 1961. Last war’s 
operating revenues were depressed by a 
labor strike early in the vear. 

Operating expenses for the period 
were S33.S million to give the airline 
an operating income of S5.6 million. 
Interest expense for the 1962 first half 
rose to S979.000, compared with 5699.- 
000 in the corresponding period of 
1961. Net profit for the month of (line 
was 5675,000 against a net gain of 

5162.000 in June of last year. 
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MAJOR ASSEMBLIES of the Saturn S-1C booster consist of (1. to r.) tail, fuel tank, inter-tank structure, oxidant tank and skirt. 


Boeing Faces Unique Fabrication Challenge 


By George Alexander 

Huntsville, Ala.— Development of the 
S-1C first stage of the advanced Saturn 
C-5 launch vehicle will fall within the 
present state-of-the-art in booster tech- 
nology, but its size will pose some 
unique challenges in the design, manu- 
facture and testing of the unit. 

The Boeing Co. will build 24 flyable 
S-lCs and one dynamic test model for 
the National Aeronautics and Space Ad- 
ministration's Marshall Space Flight 
Center under the tenns of a five-year 
contract for approximately S300 million. 

Boeing's role in development of the 
S-1C will be considerably larger than 
that played bv Chrysler Corp. in build- 
ing tile S-l booster for the early-model 
Saturn C-l and reflects the recent trend 
in Marshall’s management plulosophv 
of granting more and more responsibil- 
ity to contractors. 

Since signing an initial contract with 
the company last February. Marshall 
has included a significant number of 
Boeing engineers in establishing the de- 
sign criteria of the S-1C over the last 
six months. This effort, carried out on 
an elbow-to-elbow basis here at the 
Marshall center, has been to the mu- 
tual advantage of each; the center, with 
its many programs, can no longer 
afford to assign the great amount of 
manpower required to design a vehicle 
of the magnitude and complexity of the 
S-1C and Boeing has had the opportu- 
nity to help shape the unit before it 
begins to build it. 

Chrysler, although it conducted a 
number of S-l studies for Marshall on a 
task basis, is manufacturing the C-l 


booster from a design developed largely 
by NASA engineers long before the pro- 
duction contract was awarded (AW 
Nov. 27, p. 22). 

As of late last month. Boeing had 
about 490 engineers working alongside 
Marshall personnel and. in some in- 
stances, under direct NASA supervision 
as the preliminary design of the S-1C 
approached completion. Indicative of 
Marshall’s swing from its old do-it- 
yourself philosophy is the present ar- 
rangement between the center and the 
contractor for the S-IC. As a major 
assembly or component of the stage 
reaches the point where a hardware de- 
sign would be the next logical step, re- 
sponsibility for that step is delegated— 
subject to NASA's review and approval 
—to Boeing. Boeing personnel now are 
working out the manufacturing blue- 
prints of most major parts of the S-IC. 
Management Trend 

Other examples of this management 
trend that might be cited include the 
S-2 stage, being designed and manufac- 
tured by North American Aviation's 
Space and Information Division, and 
the S-4 and S-4B stages, being designed 
and built by Douglas Aircraft Co. One 
Marshall spokesman said that is reason- 
able that this trend will continue in the 
development of Nova stages. 

S-IC, as the booster of the three-stage 
Saturn that will flv the manned Apollo 
spacecraft to the moon, will be a con- 
ventional liquid-oxygen and RP-1 kero- 
sene design. Power is to be provided by 
five Rockctdyne F-l engines, each de- 
veloping 1.5 million lb. of thrust. 

In its present design configuration. 


the S-IC will stand 138.04 ft. tall and 
have a diameter of 53 ft. Span across 
the tail fins will be 63 ft. Dry weight 
now is estimated to be 270,500 lb. and 
will be distributed this way; airframe 
stmeture— 151,350 lb.; propulsion sys- 
tem. including engines and accessories 
—107,050 lb.; engineering systems, in- 
cluding test instrumentation, destruct 
packages, etc.-9,900 lb.; and guidance 
subsystems, telemetry units and range 
instrumentation— 2,200 lb. 


Saturn S-IC Assemblies 


S-IC will consist of five major as- 
semblies: tail section, fuel tank, inter- 
tank structure, oxidant tank and for- 
ward skirt. 

Tail section will include the thrust 
bearing structure, upon which the five 
Rockctdyne 1.5-million-lb.-thrust en- 
gines are mounted, base heat shield, 
four semi-conical fairings over the out- 
board engines, four fixed stabilizing fins 
and four hold-down support clamps. 

Four of the five F-l engines that 
power the S-IC arc to be located 90 
deg. apart around the circumference of 
the 33-ft.-dia. thrust section. These 
outboard engines will be gimbal- 
mounted and used in unison to pro- 
vide pitch, roll and yaw control. Each 
engine will be driven bv two hvdrauhc 
actuators mounted 90 deg. apart around 
the combustion chamber. Stop-to-stop 
gimbal capability of each engine will 
be ±7 deg. with normal operating limit 
of ±3 deg. Fifth engine will be located 
dead center on the thrust frame and 
is rigidly fixed. All five engines have 


Thrust of each outboard engine is 
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Sl-C, to be built by Boeing for the Marshall Space Flight Center, will be the booster of the three-stage Saturn C-5 launch vehicle. 


in Developing NASA’s Saturn S-IC Booster 


to be applied through the gimbal 
block to a forged 7075 aluminum alloy 
beam approximately 14 ft. long and 
2 ft. square. Each beam will be joined 
to the airframe at a point just below 
the juncture of the lower dome of the 
fuel tank and the airframe. Thrust of 
the center engine will be transmitted 
through a horizontal four-legged spider 
frame to the four vertical beams. 

Thrust loads also are to be distributed 
from the beams through the corrugated 
aluminum (also grade-7075) skin sur- 
rounding the tail section. In compari- 
son, engines of the S-l booster are 
canted inward at a slight angle and 
their thrust vectors meet at a point in- 
side the booster’s tankage. 

Heat Shield 

Like the S-l, the S-IC will have a 
heat shield in the tail section to protect 
engine pumps, plumbing, lines and the 
base of the fuel tank from the intense 
heat of the F-l powcrplants. Vari- 
ous materials are still being evaluated, 
but Marshall and Boeing have decided 
that the shield is to be a fixed unit 
mounted just above the engine gimbal 
points with cutouts to accommodate the 
thrust chambers. Shield will be built as 
a series of removable panels and will also 
serve as an access platform to plumbing 
for maintenance personnel. 

Four semi-conical aluminum fairings 
will be fitted to the side of the tail 
section over the four outboard engines; 
they will smooth the air-flow over the 
engines and add to the launch vehicle’s 
stability. Four fixed fins, each about 75 
ft. in area, will be mounted toward the 
base of the fairings for stability. 


Hold-down and support clamps will 
be positioned 90 deg. apart around the 
thrust structure, between the engine 

Fuel Tank Details 

Fuel tank of the S-IC will be a cylin- 
der capped at each end with a dome; 
over-all length will be approximately 
517 in. Cylindrical portion of the fuel 
tank will be formed of two hoops; 
each hoop, in tum, will be fonned from 
four segments, each segment measuring 
approximately 310 in. long by 121 in. 
wide. Segments will be milled from 
2-in. thick 2219 aluminum alloy stock 
and will vary in thickness from 2 in. 
at the longerons to .250 in. at the skin 
between longerons. 

T-shaped longerons, mnning the 
length of the tank to provide longi- 
tudinal stiffness, will be spaced 6 in. 
apart around the circumference of the 
tank. 

Doughnut-shaped stringers, 32 in. 
wide, will be spaced every 35 in. up the 
length of the tank to maintain structural 
circularity and— because they extend into 
the tank’s volume— to act as anti-slosh 
baffles. 

These stringer-baffles will be per- 
forated and about 20% of their total 
surface removed. Two semi-circular 
plates will be positioned vertically at 
right angles to each other in the bottom 
of the tank to damp out frequencies in 
the RP-1 fuel during powered flight. 

Total capacity of the RP-1 tank will 
be about 1.45 million lb.; actual flight 
usable capacity will be about 1.33 mil- 

Five liquid-oxygen lines, each 20 in. 


in dia., will run through the fuel tank to 
the five engines. Each line will supply 
only one engine, will be contained 
within a 22 in. dia. tunnel to prevent 
RP-1 freezing and will angle out from 
the center of the top dome in the fuel 
tank to its outlet at the bottom dome— 
almost directly over its engine. 

Also in the bottom dome of the fuel 
tank will be 10 outlets— two per F-l 
engine— for RP-1 section lines. Turbo- 
pumps on the F-ls are designed for one 
liquid-oxygen and two fuel inlets. Aver- 
age mixture ratio of oxidant to fuel will 
be 2.28-1. 

Fuel tank will be pressurized bv gase- 
ous helium, which will be carried in a 
liquid state under high pressure in four 

Tanks, which arc to be about 15 in. 
in dia. and about 25 ft. long, will be 
mounted 90 deg. apart in the lower 
half of the liquid-oxygen tank. Liquid 
helium will be passed through a heat 
exchanger in the engine compartment 
before being introduced into the upper 
dome of the fuel tank. 

Oxidant Tank 

Oxidant tank also is to be a cylinder 
capped at each end by a dome. The 
liquid-oxygen tank, approximately 769 
in. long, will be made up of four hoops 
from segments of the same aluminum 
stock and size as the fuel tank. Skin 
of the oxygen tank, however, will be 
milled to .180 in. thickness and the 
longerons will be spaced 10 in. apart. 
Stringers will be 32 in. wide, as in the 
fuel tank, but will be spaced 40 in. 
apart. The stringers, plus a cruciform 
structure at the bottom of the tank, will 
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The world’s smallest satellite has been developed by Space 
Technology Laboratories. Its shape will be different from all 
other satellites before it. STL engineers and scientists have 
used a tetrahedral configuration to bring about some remark- 
able characteristics in a space vehicle. There will be no need 
for batteries nor regulators in flight. The satellite will have 
no hot side, no cold side. It will require no attitude control 
devices. No matter how it tumbles in space it will always 
turn one side toward the sun to absorb energy, and three 
sides away from the sun to cool instrumentation and telem- 
etry equipment inside. It can perform isolated experiments 
in conjunction with other projects. Or it can be put into 
orbit by a small rocket to make studies of its own, up to five 
or more separate experiments on each mission it makes. 


STL is active on hardware projects such as this and as prime 
contractor for NASA's OGO and an entirely new series of 
classified spacecraft for Air Force — ARPA. We continue 
Systems Management for the Air Force's Atlas, Titan and 
Minuteman programs. These activities create immediate 
opportunities in: Space Physics, Radar Systems, Applied 
Mathematics, Space Communications, Antennas and Micro- 
waves, Analog Computers, Computer Design, Digital 
Computers, Guidance and Navigation, Electromechanical 
Devices, Engineering Mechanics, Propulsion Systems, 
Materials Research. For So. California or Cape Canaveral 
opportunities, please write Dr. R. C. Potter, Dept A One 
Space Park, Redondo Beach, California, or P. O. Box 4277, 
Patrick AFB, Florida. STL is an equal opportunity employer. 


@ 


SPACE TECHNOLOGY LABORATORIES, INC. 

o subsidiary of Thompson Ramo Wooldridge Inc. 


I, Dunkirk 7-5130. Visit STL Booth 3607. 
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TRANSVERSE AND LONGITUDINAL CROSS-SECTIONS of the S-lC's oxidant (1.) and 
fuel (r.) tanks shows the heavier construction of the latter. T-sliapes in the transverse sec- 
tions are longerons. Shaded segments at bottom of longitudinal sections arc Y-rings which 
join tank domes to cylindrical sides. 


reduce sloshing of the liquid oxygen. 

Volumetric capacity of the oxidant 
tank will be about 3.34 million lb.: ap- 
proximately 3.06 million lb. will be 
loaded aboard for flight. Tank is nrcs- 
sured by gaseous oxygen which will be 
generated by liquid oxygen drawn from 
the tank, passed through a heat ex- 
changer and then ducted back to the 
upper dome. 

Inter-tank structure, which will con- 
nect the fuel and oxidant tanks, will be 
26S in. long and made of corrugated 
7075 aluminum alloy skin around 10-in. 
wide stringers. Upper dome of the fuel 
tank and lower dome of the oxidant 
tank will extend into the inter-tank 
structure: separation between the two 
will be approximately 30 in. An access 
door will allow the installation of some 
subsystems in the cavity between stages 
—such as power units, telemetry and 
guidance components— and permit main- 
tenance personnel to service these units. 

Forward skirt structure, also made 
of 7075 aluminum alloy, will be approxi- 
mately 10 ft. long and will encircle the 
upper dome of the liquid oxygen tank. 
Inter-stage structure to support the S-2 
stage will be joined to the S-l C at this 
skirt. 

Boeing and Chrysler will build their 
boosters at the NASA-owned plant in 
Michoud, La., near New Orleans. Con- 
structed during World War 2. the plant 
-now an operating division of the Mar- 
shall center— has about 2 million sq. ft. 
of manufacturing floor space under one 
roof and about 1SO.OOO sq. ft. of office 
in a separate, but connecting, building. 
Manufacturing area will be divided 
about 60-40% between Boeing and 
Chrysler, with the larger area going to 
the former. 

At present, a number of construction 
firms are active in the renovation of 
the cavernous manufacturing building. 
The overhead is being cleared of air- 
conditioning ducts and supporting truss- 
work to restore the original 40-ft. clear- 
ance of the plant and the floor is being 
reinforced by pilings in some locations 
to take the weight of the heavy tooling 
that soon will be installed. The floor 
has been detennined to be strong 
enough to sustain ^ the heavy weights 

As the architect-engineer contractor, 
Vector Corp., defines packages of reno- 
vation or construction for the plant. 
Marshall seeks competitive bids from 
firms to do the work under fixed-price 
contracts. Mason-Rust Co. provides gen- 
eral housekeeping sendees in the plant. 

Those renovation jobs that are plant- 
wide in nature— such as air conditioning, 
electric power, gas, etc.— arc the respon- 
sibility of Marshall which has a resident 
staff of about 85 persons at the plant. 
Those modifications to the existent 
structure that arc dictated by fabrication 
of a booster— such as the rc-inforccment 


of a floor to accept a heavy jig-are the 
responsibility of the individual stage 
contractor. 

Because neither Marshall nor Boeing 
believe that the structural circularity of 
the S-1C can be maintained in a hori- 
zontal position during the exacting as- 
sembly phase, the booster will be put 
together in a vertical position. To ac- 
commodate the nearly 1 40 ft. height of 
the S-1C, Boeing and Marshall are plan- 
ning to add a 200 ft. tall, 195x215 ft. 
high-bav structure off one end of the 
manufacturing plant. 

In this new building will be five 
positions: one hydrostatic test and clean- 
ing bay: one complete stage assembly 
bay; and three tank assembly bays. 

Boeing's Wichita, Kan., plant will 
fabricate the aluminum segments, gores 
and corrugated skins that will be used 
to build up different sections of S-1C. 

Manufacturing sequence to be em- 
ployed bv Boeing will call for delivery 
of structural sub-assemblies to the low- 
bay (40 ft. ceiling) area in the Michoud 
plant in a ready-for-welding condition. 

Assembly of gores and segments into 
domes and cylinders, respectively, will 
take place in Boeing’s part of the low- 
bay manufacturing plant. There, eight 
gores— with pre-cut cutouts, will be 
welded together to form a dome; four 
310-in. x 121-in. aluminum segments 
will be joined to fonn a cylindrical 
hoop; and rings with Y-shapcd cross sec- 
tion, which will be used to connect 
domes to hoops, will be cut from 5-in. 
aluminum alloy stock in quarter-rings 
and welded together. 

Tail section will be built in the low- 
bay area by an assembly jig that either 


will be clam-shelled or split into two 
rail-mounted halves. Reason for this is 
that the boat-tail stands about 24 ft. 
tall and to use a conventional jig would 
demand a clear height overhead of at 
least 4S to 50 ft. so that the section 
could be raised clear of the machinery 
after fabrication. Present 40-ft. height 
of the ceiling prevents this. 

After components have been assem- 
bled into sub-assemblies, they will be 
moved into one of the three tank assem- 
bly positions in the high-bay building. 
Building from the bottom up, Boeing 
will lay down a dome first, add a Y-ring. 
then a hoop, a second hoop, another Y- 
ring and finally an upper dome to as- 
semble a fuel tank. Same procedure will 
be followed in putting together an oxi- 
dant tank, except that four cylindrical 
hoops (of different skin thickness) will 
be used and the helium pressure con- 
tainers will be inserted as the tankage 
is built up. All hoops will be staggered 
so that weld scams will not be aligned. 

In the stage assembly position, a tail 
section will be laid down first and, then 
consecutively, a fuel tank, an inter-tank 
structure, an oxidant tank and a forward 
skirt will be moved by overhead crane 
to the stand and mated to fonn an air- 

After assembly, the S-1C airframe 
will be lowered onto a horizontal dolly 
and returned to the low-bay area where 
the engines and their accessories and 
other equipment will be installed. Lying 
horizontally on its transporter, the S-1C 
will reach a height of 39.5 ft.— leaving 
only a 6-in. clearance to more in the 
low-bav area. 

The S-1C then will be moved into 
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Aerospace microwave systems designers; 


Raytheon accelerates delivery 

of microwave tubes 

for aerospace applications 

These completely different lightweight 
microwave tubes and ferrite devices 
are all built and tested for rated per- 
formance in aerospace environments. 

Each unit is the end result of extensive 
designing, redesigning and production 
testing. 

For performance and applications data 
on these and other aerospace micro- 
wave tubes and devices, please write, 
outlining your particular area of inter- 
est, to Raytheon Company, Microwave 
and Power Tube Div., Waltham 54, Mass. 


„ RAYTHEON: 


WESCON-Boolh 727-728 







A cursory analysis leads some to say that five breaks and rejoins are required to 
make a fifteen -link chain out of five chains of 1 , 2, 3, 4, and 5 links. If you say four, 
you show imagination and perception. The optimal solution, three, requires the in- 
genuity, acumen — Achphenomenon, If you will— that is welcome at Litton Systems. 
We are looking for engineers who can disregard the brick-and-mortar approach and 
see the unobserved. Engineers who avoid the tendency to think in traditional chan- 
nels. If you're relatively unhampered by stereotypes, send a resume to Mr. Don A. 
Krause, Manager Professional and Scientific Staffing. Anticipate a prompt reply. 



LITTON SYSTEMS, INC. 

GUIDANCE AND CONTROL SYSTEMS DIVISION 

5500 CANOGA AVENUE, WOODLAND HILLS, CALIF. 




tlic test area where it will be checked 
out. Test area will comprise four test 
cells, two on cither side of a triple- 
tiered test structure and, eventually, 
will be highly automated. Boeing now 
estimates that there will be 650 to 700 
test points on each booster and that an 
average time of 10 weeks will be spent 
by a booster in a cell. After checkout, 
the S-1C will pass through weight, bal- 
ance and center of gravity checks, be 
painted (for tracking purposes) and then 
barged either to the Mississippi Test 
Facility or to Huntsville for static test 

Static Firings 

Upon successful completion of these 
static firings, the S-1C will be returned 
to Michoud for refurbishing and then 
finally barged to the Launch Operations 
Center at the Atlantic Missile Range, 

Ten to fifteen automatic welding me- 
chanics will be employed by Boeing in 
building the S-1C and multi-pass welds 
—from a minimum of two to a maxi- 
mum of about 30— will be standard. 
Generally, weld heads will be fixed in 
the high-bay building and the unit-to- 
be-welded will rotate; in the low-bay 
area, the hoops and domes will be held 
rigid and the weld heads will travel. 
After each weld pass, the head will be 
shut down and the scam examined by 
both X-ray and sonic equipment. Boe- 
ing presently estimates that there will 
be approximately 33,000 in. of welding 
on every S-1C. The company says it 
will inspect every inch. 

Boeing personnel says they are not 
unduly concerned about the six miles 
of welding on the S-1C as they have 
had considerable experience dealing 
with 2219 aluminum in past aircraft 


Computer Center 

Michoud. La.— Central computer facil- 
ity will be established at Slidell, La.. 25 
mi. from the NASA plant at Michoud. to 
process and evaluate dabi gathered dur- 
ing the manufacture of the S-1C and 
S-l boosters. 

Engineering data will be run off In- 
ternational Business Machine (IBM) 
7090 and H01 computers and a Gen- 
eral Electric 225 unit. Management data 
will be handled by a Minneapolis-Honcy- 
wcll S00 and two Honeywell -100 com- 

' Marshall Space Flight Center is ex- 
pected to select a contractor this month 
to operate the facility. The facility, 
which is housed in a three-story building 
turned over to the civilian space agency 
by the Federal Aviation Agency, is ex- 
pected to become operational by Octo- 
ber of this year and will be managed 
by Marshall as part of the Michoud 


and missile programs. A more serious 
problem, these company engineers say. 
will be maintaining alignments of com- 
ponents during welding and assembly 
operations. It is planned to use opti- 
cal systems to align sections. 

Using tooling, equipments and sub- 
assemblies provided by Boeing's Wichi- 
ta plant, Marshall will build three 
ground test models of the S-1C and a 
number of major structural components. 
Those models are: 

• S-1C-T, to be started in the first 
quarter of 1963, will be a static test 
firing model similar to the SA-T static 
test version of the S-l. Tire T-model 
will resemble closely a livable S-1C 
but will lack such items as fins, guid- 

these are unnecessary in a ground ve- 
hicle and would only add to construc- 
tion time. The T-model is expected 
to begin test firings in mid- 1964 and 
will be shipped to the Mississippi Test 
Facility in early 1965 to check out the 
S-1C test stand to be built there. 

• S-1C-S, to be started in mid-1963, 
will be a structural test model of the 
booster. It will lack engines and plumb- 
ing and basically be just an airframe 
for full-load tests, which are expected 
to begin in mid-1964. 

• S-1C-F, to be started in late 1963, 
will be a facilities test model of the 
stage and will lack engines, guidance 
and instrumentation. Expected to be 
finished bv late 1964, it will be shipped 
to the Launch Operations Center at 
the Atlantic Missile Range early in 
1965 for checkout of the launch com- 
plexes being built there for the Saturn 
C-5 (AW July 2, p. 135). 

Boeing Production 

Equipment provided Marshall by 
Boeing-Wichita to build these test 
models will be shipped to Michoud 
as the NASA center finishes with it. At 
Michoud. the equipment will be added 
to tooling installed there by Boeing so 
that several S-lCs may be under con- 
struction at the same time. 

First Boeing-made booster also will 
be a ground test model and will be 
designated the S-1C-D. A dynamic test 
model, the D-modcl is expected to enter 
fabrication in mid-1963 and be rolled 
off the production line in the spring of 
1964. It will carry only one engine, 
with weights simulating the other four 
F-ls, and will be shipped to Marshall 
in the middle of that year to be mated 
with an S-2 and S-4B stage in a dynamic 
test facility now under design. Most 
severe bending moment in flight is ex- 
pected to be 400 million in.-lb. at sta- 
tion 1200— a point about mid-way up 
the oxidant tank. 

First flyable booster to be built by 
Boeing will be designated 501 and will 
enter the production line sometime in 
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Saturn C-5 Test Facilities 

Huntsville, Ala.— Dynamic test tower, 
360-ft. tall, and a 405-ft. tall static test 
stand will be built here at the Marshall 
Space Flight Center to test both the 
SIC booster and the assembled three 
stages of the Advanced Saturo-C-5 launch 

Static test tower, with a 160-ft. square 
base, will be used for captive firings of 
the S-1C stage. Dynamic test tower, 
now under design by Maurice H. Con- 
null and Assoc., Inc., will test bending 
modes of the approximately 350-ft. tall 
Satnrn-Apollo vehicle. 


1964, rolling off the end early in 1965. 
Present Boeing manufacturing time- 
estimates figure 7 to 9 months to fab- 
ricate and assemble tanks— the longest 
lead-time item— and approximately 14 
months for assembly of a complete 
S-1C, from the time the first two dome 
gores are welded together to the time 
the stage enters a test cell. 

First flight test of the S-1C, carry- 
ing dummy S-2 and S-4B stages, now 
is tentatively scheduled for 1965. Sec- 
ond flight test will be made with live 
S-1C and S-2 stages and the S-4B 
inert. From the third flight on, all 
Saturn C-5 vehicles will carry' three live 

Since each mission flown by a Satnrn- 
Apollo vehicle will be different from 
the preceding one. each S-1C also will 
be slightly different. 

To accommodate mission changes and 
the modifications that will come from 
the first 10 development flights. Boeing 
intends to maintain a fluid manufactur- 
ing process by: 

• Flexible tooling. 

• Small inventories of only essential 
long lead-time items, such as Y-rings 
and thrust frames. 

• Scheduling built-in allowances in the 
manufacturing time-cycle so that these 
changes can be incoqjoratcd into a 
vehieTe already on the line. 

S-1C Management 

To build the S-1C, Boeing has estab- 
lished the Saturn Booster Branch within 
its Aero-Space Division. The branch, 
under George II. Stoner, includes ele- 
ments at Huntsville. Michoud, Seattle 
and Wichita. It is Stoner's responsi- 
bility to tie together the efforts of these 
diverse organizations so that Boeing ful- 
fills the terms of its contract with 
NASA. Michoud will be the headquar- 
ters of the branch. 

The Seattle element, under Scott 
Hinckley, provides engineering de- 
velopment and research support— such 
as wind tunnel studies— to designers at 
Huntsville and Michoud. Seattle might 
also fabricate some special items, such 
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HALS LABORATORY IN SPACE 


A comprehensive understanding of the reaction of materials to outer space 
is an important key to this country's space program. In their study of materials, 
Scientists at Lockheed Missiles & Space Company found the problem could be 
most graphically depicted by showing the various environmental factors impinging 
on a simple cube-shaped vehicle. A cube, placed in a noon polar circular orbit, 
would allow unusual isolation of the effects of space on materials; make their 
measurement simpler and more accurate; and offer a built-in control of the results. 
For example: The horizontal surface facing away from the earth would receive 
only direct solar insolation, while that facing the earth would get mostly earth shine 
and earth-reflected solar radiation. This hypothetical model lucidly illustrates 
the effects of such phenomena as: Solar irradiation, sputtering, micro-meteoritic 
erosion, solar corpuscular radiation, auroral radiation and the like. 

Guided by engineers and scientists of outstanding calibre, Lockheed Missiles & 
Space Company has won its place in the forefront of many disciplines in missile 
and space technology. And such progress constantly creates key positions for 
others of proven ability. Lockheed's location in Sunnyvale and Palo Alto on the 
beautiful San Francisco Peninsula is ideal. So is the climate— physical and mental. 
If you are interested in correlating your specialty to one of Lockheed's many 
challenging assignments, please write to: Research & Development Staff, 

Dept. M-37E, 599 North Mathilda Avenue, Sunnyvale, California. 

An equal opportunity employer. 


Mindpower and Manpower, 
shaping the future in 

COMMUNICATIONS 
and ELECTRONIC SYSTEMS 



ENGINEERS: Today the men at Motorola 


o the 


complex problems of America’s most advanced 
communications and electronic systems. 

Creative mindpower is being applied to such 
vital areas as the Navy’s sonobouy and 
oceanographic instrumentation programs... the 
Army’s VHF single side band radio central 
system . . .the Air Force’s UHF ground-air 
communications system. . .and NASA’s cis-lunar 
and deep space tracking programs. Advanced 
studies are also being made in random 
access digital communications, digital-to-voice 
translation, high speed teleprinting, phased 
arrays and solid state circuitry. To participate in 
this challenging work, write today describing 
in detail your experience in the following areas: 
Systems Design • analysis and synthesis of 
complete systems for operation in hydro- 
space, surface and aerospace environments. Human 
factors engineering and operations research. 
Equipment Design • high performance 
solid state receivers, transmitters, frequency 
synthesizers and data handling equipment for radar 
and communications systems, oceanographic 
instrumentation systems and display complexes. 
Familiarity with State-of-the-Art • statistical 
communications theory, advanced signal processing 
techniques, ultra-reliability through application 
of low-level redundancy, advanced structural and 
thermal designs for severe environments. 

We are particularly interested in the programs on 
which this experience was obtained, and the extent 
of your technical responsibility. Address information 
to our Manager of Engineering at the location of 
your choice for immediate and confidential attention. 


An equal 
opportunity 
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as the helium tanks, although this is not 

Wichita, under Sylvester Stein, has 
two major functions: providing the heavy 
tooling required at the Michoud manu- 
facturing plant and fabricating the sub- 
assemblies from which the tankage and 
thrust frame will be built. Huntsville, 
under Joseph F. Peters, presently is heav- 
ily involved in the final hardware de- 
sign of the S-1C and, after the program 
emphasis shifts to manufacturing at 
Michoud, will continue to work with 
the Marshall center in a liaison role, 
working out the C-5 integration prob- 
lems, evaluating proposed modifications. 

Michoud, under Richard H. Nelson 
as general manager, will be the focal 
point of the branch’s total effort. To 
accomplish the task of building the 
S-1C, Nelson has four operating sec- 
tions: Operations, under Francis “Bud" 
Cocnen; Quality and Reliability Assur- 
ance, under Clarence Rilev; Engineer- 
ing, under Clint Wilkinson, and 
Booster Test, under Robert Dunigan. 
The Test section has field offices at 
Cape Canaveral. Fla.. Mississippi Test 
Facility and Huntsville. 

Boeing Force 

Boeing presently has about 1,100 per- 
sonnel stationed in Huntsville, includ- 
ing the 490 who are working at the 
Marshall center, and approximately 600 
of these are engineers and technicians. 
There are approximately 450 Boeing 
employes now at Michoud, of which a 
iittle less than 200 arc classed as "tech- 
nical." 

Each man who is physically remote 
from the renovated cotton warehouse 
that serves as the company’s Huntsville 
office, is identified with some line su- 
pervisor in Nelson's organization. He 
also is organized into a team at his re- 
mote site and each week the team cap- 
tain sends a summary report on the 
group’s activities back to the Huntsville 

Meetings, conducted every week, 
both with Marshall engineers and with- 
in the company, are standard for Boeing 
personnel. 

Working Relationships 

Working relationships between Boe- 
ing and Marshall usually reflect similar 
levels of responsibilities. Thus, Stoner 
and Nelson normally deal with such 
Marshall program officials as Matthew 
Urlaub, S-1C stage director: J. B. Bram- 
let, Saturn C-5 program director; Os- 
wald Lange or Konrad Dannenberg; 
director and deputy director respec- 
tively of the Saturn Systems Project 
Office; or Dr. George N. Constan, 
Michoud resident manager. Coenen, 
Riley, Wilkinson and Dunigan and 
others at this level deal with the direc- 
tors of Marshall’s nine support divisions 


(AW July 2, p. 100), where almost all 
of the center's in-house work on the 
S-1C is being carried on. 

Boeing recently received a supple- 
mental $15.9 million, 3-month con- 
tract for continued design work on the 
S-1C. By the time this contract ex- 
pires Oct. 31, it is expected that a final 
contract will be negotiated for the 
construction of the 24 livable boosters, 
the dvnamic test model and test assem- 
blies. 

Initial contract awarded to Boeing 
this past February was for approximately 
59 million. 

Air Force to Study 
Reflex Deterioration 

An 18-month experiment to improve 
astronauts’ tolerance to re-entry stresses 
after prolonged space flight where lack 
of activity deteriorates certain reflexes is 
under way at the School of Aerospace 
Medicine, USAF Aerospace Medical Di- 
vision, San Antonio, Tex. 

It is expected that the study will re- 
sult in new techniques to be incorpo- 
rated in future astronaut training sched- 
ules, and indications are that some of 
the techniques may be used during 
flights to keep personnel in trim for re- 
entry phases. 

Study with human subjects will em- 
phasize maintenance of certain cardio- 


vascular reflexes that deteriorate with 
lack of use, compromising man's ability 
to perform tasks. Also, it is known that 
certain conditioned body reflexes tend 
to deteriorate when not used and need 
to be retrained. 

Project is divided into three phases. 
In Phase One, subjects will undergo 
physical exercises and a variety of tilt- 
table runs. 

The 28-dav tilt-table training periods 
will include tilting the subject from an 
upright to head-down position 30, 45, 
60 or 90 times daily, with one group 
of subjects doing 30 continuous 360- 
deg. rotations daily. 

Phase Two Mil include metabolic 
studies to determine bodily changes oc- 
curring that contribute to cardiovascular 
deficiencies. 

The baseline information is ob- 
tained in two week periods of bed-rest, 
then the subjects undergo four weeks of 
tilt-table and other training followed by 
two weeks of bed rest, with special in- 
bed exercises undertaken during the 
second bed-rest session. 

Phase Three will utilize those training 
procedures found most effective in the 
earlier work, with the objective being 
to see how long the training is effective 
and what types of refresher procedures 

Scientists conducting the project in- 
clude Dr. Lawrence Lamb, Maj. Perry 
Miller, Dr. Bry ce Hartman, Dr. Richard 
Jenson and Dr. Fred Katz. 
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CANNON PLUGS FOR EXTREME ENVIRONMENTS 

imaginative engineering for the space era • For more than 40 years Cannon 
has been solving critical plug problems across the full spectrum of environmental 
extremes ... has provided plugs for every conceivable military and industrial applica- 
tion. Whatever your requirement— whether a standard plug, new design or a modifica- 
tion— for any application or environment, Cannon can provide the 
answer. For information on how we can help you solve problems ^CANNON 
concerned with extreme environments, write to: p^y Qg 

CANNON ELECTRIC COMPANY, 3208 Humboldt St.. Los Angeles 31, Calif. “ 







Last night in Antarctica, nuclear power 

1 lit the bulb 

2 heated the room 

3 fried the eggs 

4 boiled the coffee 

5 kept the scientific instruments running 

6 burned the toast 

Antarctica's first nuclear power plant is now operating. It 
supplies all the electricity for the 1000 men stationed at 
the Navy's McMurdo Sound Research Base. 

The heart of the plant is an extraordinary metal cylinder 
that helps turn nuclear energy into electricity. The cylinder 
is only 3 feet high and 2 feet in diameter, yet it does the job 
of millions of gallons of ordinary fuel oil. It delivers 1500 
kilowatts and has to be replaced only once every 2-3 years. 

Because nuclear energy packs great power in little space, 
it's extremely useful when you need electricity in remote 
spots. It's portable and gives you power that lasts for years. 

Take outer space. Right now a tiny nuclear generator is 
spinning around the earth aboard the Navy Transit Satellite 
System. It runs many of the instruments, can keep them 
running for at least 10 years. 

Near both poles of the earth, small atomic generators are 
being used to power unmanned weather stations. 

In Sundance, Wyoming, a nuclear reactor powers a new 
Air Force radar station. On the Atlantic Coast, the Coast 
Guard now has its first atomic buoy. On the floor of the 
Atlantic, a sound beacon for navigation will be atomically 
powered. Soon a floating nuclear power plant will enable 
the Army to bring electricity to distressed coastal areas. 

Each of these installations was designed and built by the 
nuclear division of Martin Marietta. Each utilizes portable 
nuclear power, a form of power that is becoming recognized 
as one of the most practical known. Portable nuclear power 
units can carry us to outer space. And some day they may 
be used for simpler things like frying your eggs. 
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Mariner 2 Will Probe Venus Environment 


By Philip J. Klass 

Cape Canaveral— Mariner 2, sched- 
uled for launch soon in a second at- 
tempt to make a Venus fly-by. will cam- 
microwave and infrared radiometers to 
make measurements which may re- 
solve long-standing questions on the 
planet s atmosphere and temperature. 

If successful, scientists hope to leant 
whether Venus has an environment 
which is hospitable to life as well as 
other information about the earth’s 
closest planetars- neighbor which is con- 
tinuously shrouded by a dense blanket 
of clouds. 

The 446-lb. spacecraft, designed and 
built by the Jet Propulsion Laboratory. 
National Aeronautics and Space Ad- 
ministration, also is designed to carry 
four other scientific experiments for use 
cn route and in the vicinity of Venus. 
These include: 

• Magnetometer, to measure the 
strength and direction of interplanetary 
and Venusian magnetic fields. 

• Ionization chamber and three Geigcr- 
Mucllcr tubes, to measure number and 
intensity of energetic particle radiation 
in interplanetary space and near Venus. 

• Solar plasma detector, to determine 
the particle energy and density of 
charged particles that are emitted from 
the sun. 

• Cosmic dust detector, to measure 
density and momentum of tiny particles 
found in space. 

The sensors for the six experiments 
weigh approximately 40 lb., represent- 
ing less than 10% of the total space- 
craft weight. 

Original design work on a Venus 
space probe was based on the use of an 
Atlas-Centaur booster, which would 
have permitted a total spacecraft-pay- 
load weight of about 1,000 lb., accord- 
ing to Jack James, JPL’s Mariner project 
manager. When serious delays de- 
veloped in the Centaur program, the 
Mariner was re-oriented for an Atlas- 
Agena booster, which meant that the 
spacecraft weight had to be slashed by 
more than half. This was approxi- 
mately 11 months ago. 

This forced NASA to abandon the 
ultraviolet spectrometer experiment 
originally planned, which would have 
provided considerably more information 
on the constituents of the Venusian at- 
mosphere by measuring absorption 
bands of its clouds. Also dropped was 
on-board data storage which would have 
permitted finer-grained measurements. 

With payload limitations imposed by 
the Atlas-Agena, weight became even 
more critical than usual in the design 
of the spacecraft and its scientific ex- 
periments. At one time, JPL considered 
substituting a 100-mi. high parking orbit 



for the presently planned 115-mi. park- 
ing orbit, which would have enabled the 
spacecraft to carry an additional 15 lb. 
of payload, but this would have reduced 
the probability of a successful trajectory. 
Every additional three pounds of space- 
craft weight reduces the nominal 50-dav 
"window" for launch by one day, James 

Mariner 1 and 2 spacecraft were 
designed and built on a "crash program 
basis" and delivered here in less than 
nine months. A few of the designs and 
components used on the Ranger 
[lunar] spacecraft and planned for the 
original Mariner were used, but in most 


instances new designs were required to 
meet the stringent weight limitations.” 
James indicated. 

Temperature measurements of Ve- 
nus, made from the earth, have yielded 
widely conflicting figures. Based on 
measurements in the microwave portion 
of the spectrum, the near surface tem- 
perature of the planet appears to be 
about 61 5F, while those based on in- 
frared radiation indicate a temperature 
of -5SF. But because of the tremend- 
ous distances over which these measure- 
ments were made, scientists arc unsure 
about the results. * 

Mariner microwave radiometer is de- 
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signed to detect radiation from the 
planet at two wavelengths, 15i and 
19 mm. The 135 mm. band is absorbed 
by moisture, so that the absence of 
radiation at this wavelength will in- 
dicate water vapor in the Venusian 
atmosphere. The 19 mm. wavelength is 
not attenuated by moisture and its in- 
tensity will indicate the temperature 
at the surface of the planet. 

The 19 mm. wavelength measurement 
also is expected to test two of the 
theories about the atmosphere of Venus 
by determining whether the apparent 
high planet temperature exists at its sur- 
face or is due to a dense ionosphere. If 
the fonner, the temperature sensed by 
the radiometer as it scans the planet 
should remain constant over its entire 
surface. If planet temperature rises 
sharply near its rim. this will indicate a 
dense ionosphere. 

A 20-in. diameter parabolic antenna 
mounted at the base of the Mariner 
spacecraft provides the sensors for the 
microwave radiometer. Approximately 
10 hr. before the Venus encounter, the 
radiometer will be turned on and the 
antenna will begin to scan at the rate 
of one degree per second until it has 
located the planet. The scan rate will 
then change automatically to 0.1 deg./ 

Control System 

When the antenna finds the edge of 
the planet’s disk, a control system auto- 
matically reverses the direction of scan. 
The antenna will scan only along one 
axis, at right angles to the spacecraft 
direction of motion. The entire surface 
of the planet will be scanned as the 
Mariner passes by. 

During the initial portion of the 
flv-by. the antenna will sec the dark side 
of the planet, while the sunlit side will 
come in view subsequently. 

To provide a reference signal for cali- 
brating the intensity of the received 
signal, two small reference horns are 
located on top of the antenna, but 
directed 60 deg. away from its aiming 
point, so they always look at empty 
space. Signals from the antenna and 
the reference horns are chopped elec- 
tronically and alternately fed to a crystal 
video-type receiver located behind the 
antenna dish. 

This microwave radiometer, weighing 
22 lb., requires 3.5 watts of power when 
operating and 8.9 watts during calibra- 
tion sequences initiated periodically dur- 
ing the mission. 

Experimenters on the microwave 
radiometer include Dr. A. H. Barrett, 
Massachusetts Institute of Technology; 
Dr. J. Copeland. Army Ordnance Mis- 
soil Command; D. E. Jones, Jet Pro- 
pulsion Laboratory; and Dr. A. E. Lilley, 
Harvard College Observatory. 

Infrared radiometer is rigidly at- 
tached to the microwave antenna so 


both scan the same portion of the 
planet simultaneously. The radiometer 
is designed to measure infrared energy 
in two spectral bands: S-9 microns and 
10-10.8 microns. The former band has 
good transmission through atmosphere, 
except in the presence of clouds, while 
the latter band will experience attenua- 
tion if there is carbon dioxide present 
in the Venusian atmosphere. 

Astronomers have observed occa- 
sional changes in the markings on 
Venusian clouds, suggesting that these 
markings may be breaks in the cloud 
formation. If Mariner measures the 
same pattern of radiation at both infra- 
red wavelengths, it will indicate that 
the cloud cover is continuous. If there 
is substantial difference between the 
two wavelengths, it will indicate breaks 
in the clouds. Through a cloud break, 
the 8-9 micron radiometer would be 
able to penetrate to a much lower point 
in the atmosphere. 

This modest infrared data plus meas- 
urements from the microwave region 
should enable scientists to make im- 
portant deductions about the atmos- 
phere of Venus. 

Hie infrared radiometer weighs 2.7 
lb. and consumes 2 watts power. It 
contains two optical sensors, one of 
which is designed to scan the planet 
while the other looks away 45 deg. to 
obtain a reference signal from space. 

Experimenters on the infrared ra- 
diometer include the following: Dr. 
L. D. Kaplan and Dr. G. Neugebaucr 
of Jet Propulsion Laboratory: Dr. C. 
Sagan of the University of California at 
Berkeley. 

Three-axis magnetometer to be car- 


ried by Mariner 2 will be used period- 
ically during the cn route flight to 
measure the magnitude and direction 
of interplanetary magnetic fields. Pres- 
ent inagnetohydrodynamics theories 
suggest that plasma emitted by the sun 
may drag away with it the sun's mag- 
netic field. The upcoming Venus probe 
offers an opportunity to check this 
theory outside the influence of the 
earth’s own magnetic field. 

As the spacecraft approaches Venus, 
its measurements of planetary magnetic 
fields will enable scientists to deduce 
some tentative conclusions about the 
interior of the planet, whether it also 
has Van Allen radiation belts, magnetic 
stonns and aurorae. 

Metal Cylinder 

The sensors of the fluxgatc type 
magnetometer arc housed in a metal 
cylinder measuring six inches long and 
three inches in diameter which is lo- 
cated just under the omnidirectional 
antenna in the spacecraft nose. This 
location places the sensors as far awav 
as possible from payload equipment 
which might generate spurious mag- 

Each of the three sensors is aligned 
mutually perpendicular to the other 
two to provide data on the direction of 
the magnetic field. Instrument sensi- 
tivity is 5 gamma, or about 1 100,000th 
the strength of the earth’s magnetic 
field. The magnetometer weighs 4.7 lb. 
and consumes 6 watts power. 

Experimenters for the magnetometer 
include the following: P. J. Coleman 
and Dr. C. P. Sonnet. National Aero- 
nautics and Space Administration; Dr. 
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AfflV from National 

FOR THE FIRST TIME ... AN ATOMIC 
FREQUENCY STANDARD FOR UNDER $ 10,000 . 
The most important breakthrough in frequency measure- 
ment since National's pioneering introduction of the 
Atomichron® in 1966 — the new NC-1601 — a primary ce- 
sium beam atomic frequency standard for under $10,000.1 
The introduction of the new NC-1601 Atomichron makes 
available for the first time at a price under $10,000. a fre- 
quency standard superior to any other commercially avail- 
able equipment — with the exclusive operational advan- 
tages of National's higher-accuracy Atomichrons —fail-safe, 
self-calibrating, life-long, drift-free performance as a result 
of the use of National's proprietary Cesium Beam tube. 

If you have a frequency standard application and would 

secondary standards, we invite you to contact us on your 
letterhead for further information. 
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L. Davis and Dr. E. J. Smith, Jet Pro- 
pulsion Laboratory. 

Earth’s magnetic field and atmos- 
phere make it difficult even in an earth 
satellite to measure the natural density 
and intensity of cosmic rays. By meas- 
uring the amount of radiation at the 
earth, near Venus, and in interplanetary 
space, and comparing these figures with 
the intensity of magnetic fields in the 
same locations, scientists hope to learn 
more about the complex nature of the 
radiation from its reaction with mag- 
netic fields. 

Mariner 2 ionization chamber, a 
Neher type, is designed so that only 
protons with an energy greater than 
10 million electron volts (MEV), elec- 
trons with an energy greater than i 
MEV and alpha particles with an en- 
ergy more than 40 MEV will be able 
to penetrate and register. When 
enough particles with sufficient ioniza- 
tion energy to trigger the chamber 
have penetrated the sensor, a pulse is 
transmitted back to earth and the cham- 
ber is reset to its original condition. 
The number of pulses per interval of 
time gives a measure of the average 
ionization rate of the cosmic rays being 

Associated with the ionization cham- 
ber arc two Geiger-Mueller tubes which 
provide a count of the number of parti- 
cles that penetrate their shells. Each 
uses a different shielding material to 
provide different sensitivities from 
which scientists can infer the ratio of 
electrons present to other types of 
energetic particles. 

A third Geiger-Mueller sensor of the 
end-window type measures the flux of 
lower-energv particles which are not 
capable of penetrating the other detec- 
tors. It admits protons with energies 
greater than 1 MEV and electrons 
over 40.000 electron-volts. 

The Geiger-Mueller detectors are 
mounted on the superstructure of the 
spacecraft to separate them from large 
masses which might produce secondary 
particles when hit by cosmic rays. The 
total weight of the combined experi- 
ment is 2.8 lb., power consumption is 

Experimenters include the following: 
Dr, H. R. Anderson of JPL, Dr. H. V. 
Neher of California Institute of Tech- 
nology and Dr. James Van Allen, State 
University of Iowa. 

Solar plasma, sometimes called “solar 
wind." consists of low-energy particles 
which continuously stream outward 
from the sun. There are many con- 
flicting theories on the nature of solar 
plasma. Because the particles them- 
selves are charged, they not only are 
affected by magnetic fields but produce 
their own field. If the external field is 
strong enough, it may control and divert 
the solar plasma: if the reverse is true, 
the interplanetary magnetic field may 



If so, you heard the story of CALLERY’S Nitronium Perchlorate. 

If you missed the meeting, or if you want more details, get in 
touch with the Defense Products Division, Callery Chemical 
Company, Callery, Pennsylvania. Telephone Evans City (Pa.) 3520. 
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Speaking of Packaging Density! 


Dunco 


TYPE FC-1 DC RELAYS 

DP-DT HERMETICALLY SEALED, 26.5 VOLTS DC 



Here are all the performance and operating capabilities of 
conventional crystal can relays in just half the size! Only 
0.400" high (less terminals) , Dunco Type FC-1 relays may 
also be used as direct replacements for side terminal crystal 
can types as used in printed circuits. And, they’ll need % 
less mounting area! 

Designed especially for missile and ground support equip- 
ment, Type FC-1 relays are tested in accordance with MIL- 
R-5757D. Their all-welded internal construction eliminates 
solder flux contamination. This, combined with hermetic 
sealing in controlled atmospheres, repeated cleaning opera- 
tions during assembly, and the use of nongassing materials 
insure reliable contact performance at loads ranging from 
dry circuit conditions to 2 amps, resistive. 

Write for Data Bulletin FC-1. 

Address: Struthers-Dunn, Inc., Pitman, N. J. 


STRUTHERS-DUNN 
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be trapped in the solar plasma and 
move with it through space. 

Where the other Mariner 2 energetic 
particle sensors are sealed to keep out 
low-energy radiation, the solar plasma 
sensor is left open to space, pointed 
along the roll axis of the spacecraft so 
that it will be oriented toward the sun 
for most of the mission. 

The sensor essentially is an electro- 
static tunnel which will pass particles 
whose energies are in the desired range 
of values. Periodically, the voltage on 
the sensor plates is automatically 
changed to pass particles of a different 
energy level, over a 10-incrcmcnt band 
from 2-10 to 8.400 electron volts. 

Solar plasma detector weighs 4.S lb. 
and consumes 1 watt power. Experi- 
menters are Dr. C. W. Snvder and M. 
Neugcbaucr of |PL. 

Although scientists have attempted 
to study cosmic dust in scientific earth 
satellites and sounding rockets. Mariner 
2 offers the first opportunity to obtain 
data on its distribution in interplanetary 

There are several theories which seek 
to explain the source of this cosmic 
dust. One holds that it is the debris 
left over when the solar system was 
formed. Another suggests that the 
dust comes from gallactic space and 
becomes trapped in the solar system by 
magnetic fields. 

The cosmic dust sensor is located on 
top of the hexagonal-shaped payload 
area. It consists of a rectangular-shaped 
magnesium sounding board, measuring 


5 x 10 in., with a tiny crystal micro- 
phone located at its center to measure 
the impact of dust particles on the 

Number of particle hits is recorded 
on one of two electronic counters, de- 
pending upon the particle momentum 
(product of its mass and velocity). Dur- 
ing cruise portion of the mission, the 
dust hit count will be telemetered back 
every 57 sec., while during the Venus 
encounter the data will be sent back 
once each 20 sec. 

Cosmic dust detector weighs 1.85 lb. 
and consumes 0.08 milliwatts of power. 
It was designed by NASA's Goddard 
Space Flight Center under direction of 
W. M. Alexander. 

In addition to m< a re o t :1c by 
the six scientific experiments. Mariner 
2 is instrumented to report 60 different 
engineering parameters which indicate 
the status of the spacecraft and payload. 

Because of on-board power limita- 
tions, it is not possible to transmit all of 
the data simultaneously. A small elec- 
tronic clock controls the selection and 
sequence of data telemetered back. 

During cn route cruise, measure- 
ments from each of the scientific experi- 
ments is transmitted once during a 20 
sec. interval, followed by transmission of 
engineering data for nearly 17 sec. after 
which the cycle repeats. When space- 
craft approaches within 10 hr. of its 

neering data will be halted to provide 
full time reporting of the scientific 
experiment measurements. 


•NEW* 
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Versatile Beechcraft L-23F: 

Economical way to "double time” the 
movement of key men and materiel 


Beeehcraft’s L-23F is a true all-around work- 
horse- It provides fast, reliable all-weather trans- 
portation to meet a wide variety of military re- 
quirements. Rugged enough to operate safely from 
small, unimproved fields even with big loads. 
Easily fitted with modern JATO units, the L-23F 
does a big plane job at a fraction of big plane cost. 

Holding one of the finest safety records in avia- 
tion, the L-23F converts quickly from a command 
liaison aircraft to a priority cargo plane or a high- 
speed long range flying ambulance. The L-23F is 


also popular as a multi-engine instrument trainer. 

With space and weight allowances for all elec- 
tronic navigation and communications equipment 
used on the largest planes, the Beechcraft L-23F 
is an outstanding example of Beech reliability. 
Twin 340 hp Lycoming supercharged fuel injection 
engines allow it to cruise at 190 knots at 70% 
power and provide top speeds in excess of 200 knots. 

In worldwide use by the U. S. Army, additional 
L-23Fs are quickly and economically available. 





BEECH AIRCRAFT CORPORATION • WICHITA I. KANSAS 




AVIONICS 


USAF to Integrate Range Instrumentation 


By Barry Miller 

Los Angeles— Series of parallel one- 
year studies intended to yield a concept 
"for an integrated global range instru- 
mentation complex to satisfy the na- 
tional missile and space systems testing 
programs in the period from 1965 to 
1970 will be launched early this fall 
by the Air Force's Electronic Systems 
Division. 

One objective of the studies will be- 
ta specify areas of applied research and 
advanced development necessary to 
further test instrumentation technology. 
As such, the companies picked for the 
studies may have an excellent opportun- 
ity to shape and direct future range 
instrumentation requirements. 

Studies arc to be conducted under 
Air Force planning study number 7990- 
23, the range instrumentation planning 
study (RIPS). Planning studies are the 
successor to the old Air Force study 
requirement as the vehicle for joint Air 
Force-aerospace industry studies of 
future Air Force requirements and 
weapon systems (AW July 30. p. 16). 
Contractors Limited 

Unlike study requirements, which 
often tapped the talents of many aero- 
space companies in an overabundance of 
largely unfunded or underfunded 
studies that frequently had no realistic 
future, the planning studies as a rule 
arc limited to three or fewer contractors, 
funded at more than a token level. Both 
Air Force Systems Command, and to 
a greater degree the Department of De- 
fense, which must approve the larger 
prospective planning studies, arc far 
more selective of these advanced studies, 
funding only a handful to date. This 
has evoked hope in industry that studies 
finally pursued by USAF will evolve 
into meaningful, funded requirements. 

Two contractors are expected to be 
picked from among an imposing list 
of aerospace companies (sec box) for 
cost-plus-fixcd-fee RIPS contracts by 
Oct. 1. and they will be expected to 
submit completed reports by September. 
1963. Each study will require at least 15 
to 20 engineering man-years of effort. 
If earlier planning studies at ESD 
(AW July 9, p 45) sent as adequate 
criteria, the RIPS studies may be 
funded for about S2 50,000 each. 

An integrated global range instru- 
mentation plan to be derived from the 
studies is intended to permit timely 
development and installation of test in- 
strumentation and to insure technical 
compatibility of equipment to be used 


in global testing of future aerospace 
vehicles. With such a plan, Air Force 
hopes to avoid unnecessary duplication 
of range instrumentation. 

Air Force believes the concept of an 
integrated test environment and an 
orderly plan to implement the concept 
arc necessary for two reasons: 

• Deficiencies in current method of pro- 
visioning new equipments for the na- 
tion's ranges (AW Mar. 26. p. 68). 

• Anticipated spread in quantity and 
complexity of test environment require- 
ments beyond geographic spans of exist- 
ing U. S. ranges and onto a global scale. 

In the past, the primary concern of 
the nation’s test ranges were aircraft and 
missiles which had finite range capabili- 
ties and whose testing could be con- 
fined within geographical limits. Now 
that orbital and superorbital vehicles 
and deep space probes with unlimited 
range and duration arc emerging, the 
test environment becomes global and 
the duration of test operations swells 
to days and weeks. 

Instrumentation on the national and 
services ranges (and these include At- 
lantic Missile Range, Pacific Missile 
Range and White Sands Missile Range, 
administered respectively by Air Force. 
Navy and Army, as well as Air Force 
Flight Test Center. Air Proving Ground 
Center, Missile Development Center 
and Satellite Control Facility) evolved 
principally for missile system testing 
and only recently has undergone up- 
dating to enable it to perform orbit 
insertion measurements and monitoring 
of suborbital, orbital and superorbital 
scientific experiments. But this instru- 
mentation was not intended for inte- 


grated testing of space systems and can- 
not effectively test them on a global 
scale. 

For some satellite systems, for which 
continuing control through communi- 
cations tracking and command is neccs- 
sarv during extended in-orbit lifetime, 
separate global test facilities were estab- 
lished. These include the Satellite 
Control Center (Discoverer program) 
and the Project Mercury global net. 

Test plans for missile and space pro- 
grams of the near future show, accord- 
ing to the Air Force, that instrumenta- 
tion needed to support single programs 
will extend across the geographic span 
of several ranges and introduce prob- 
lems in technical and operational com- 
putability. 

While ranges tried in the past to 
minimize the incompatability through 
effective coordination, the problem will 
worsen as future programs simultane- 
ously will use several ranges and require 
extension of range instrumentation and 
geographic capabilities. 

Major Systems 

During the 1965 to 1970 period, a 
number of major military and Chilian 
space systems requiring long-term con- 
trol and communications will be sent 
into space with growing regularity. 
These would include Surveyor lunar 
spacecraft, planetary spacecraft like 
Mariner and possibly Voyager, Apollo, 
the Dyna-Soar (X-20) boost glider and 
manned space stations. 

It is apparent that the Air Force is 
anxious to look ahead, anticipate its 
future needs, plan for an orderly transi- 
tion and cut down on duplication, in- 


Range Instrumentation Planning Bidders 

Companies which submitted proposals late last month in a competition to select 
contractors for two concurrent studies in USAF Electronic Systems Division's Range 
Instrumentation Planning Study (RIPS) include: 

• General Dynamics/ Astronautics with I tc it 1 B s ness Machines. 

• North American Aviation with Hughes Aircraft. 

• Sperry Rand with Lockheed Missiles A- Space Co. and Page Cc o 

• Pliilco with Acromitronic Division of Ford. 

• International Electric Coqi. with Northrop Space Labs, Raytheon and Cubic Corp. 

• Boeing with Reeves Instrument and Cook Electric. 

• Radio Coq». of America with Radiation. Inc. 

• Daniel. Mann, Johnson and Mendenhall & Assoc, with Burroughs Corp., Douglas 
Aircraft, Ravlheon and ITT Kellogg. 

• Martin-Marietta with Collins Radio and Raytheon. 

Also. Control Data Corp.. Sylvania Electric. General Electric. Lear Siegler. 
Bcudix and Space Technology Laboratories. 

The RIPS planning study, designated 7990-23, is one in a continuing senes of 
Electronic Systems Division studies (AW July 9, p. 45) intended to explore future 
Air Force avionic needs and likely to slrape subsequent requirements. 
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J-M Microbestos and J-M Micro-Quartz Fiber 
used to reinforce high-temperature plastics 


From Johns-Manville, manufacturer of Min-Ii and 
Thermoflex (the only thermal insulations used aboard 
the Mercury Spacecraft!, come two equally important 
products . . . J-M Microbestos Paper and J-M Micro- 
Quartz Fiber. They are designed to provide reinforce- 
ment for high-temperature plastics such as exhaust noz- 
zles, nose cones and aero-dynamically heated surfaces. 

Microbestos Paper is a high-purity, high-bulk, uni- 
form paper made of asbestos or asbestos in combination 
-with other organic and inorganic fibers and fillers. It is 
capable of accepting up to 50% resin saturation. Micro- 
bestos-reinforeed products saturated with various resin 
systems are available from leading manufacturers of 
laminating sheets, tapes, and molding compounds. 


Micro-Quartz is made of the highest purity silica fiber 
with thermo-physical properties similar to those of pure 
silica. It is available in bulk form in various fiber diam- 
eters for use as a reinforcement for high-temperature 
and ablative plastics. 

For full details on these and other J-M aerospace in- 
sulations, write to J. B. Jobe, Vice President, Johns- 
Manville. Box 14, New York 16, N. Y. In Canada: Port 
Credit, Ontario. Cable: Johnmanvil. 


Johns-Manville m 


compatibility and likely stumbling 
blocks. 

Companies chosen for RIPS studies 
will have to have experience in data 
processing, communications and dis- 
play, sensor development and studies 
or planning for large scale military and 
commercial systems development. The 
complete integrated testing environ- 
ment recommended by the study con- 
tractors will have to perform functions 
of tracking, communications, data proc- 
essing, telemetry, timing, calibration 
and range safety. 

RIPS study contractors will be cx- 

• Describe test criteria including test 
plan - procedures, flight profiles, sched- 
ules. types and accuracies of range 
measurements and data link capabili- 
ties for test of both military and civilian 
space systems during the 1965 to 1970 
time period. 

• Outline physical and performance 
characteristics of major instrumentation 
equipments and installations. 

• Pinpoint general geographic locations 
of major instrumentation equipment 
and installations. 

• Outline netting of major equipment 
and installations. 

• Estimate time and cost of associated 
development, implementation and 
logistic programs. 

• Identify areas of applied research and 
advanced development necessary to 
realize required test environment. 

Air Force expects prospective con- 
tractors to consider an entire spectrum 
of current and advanced techniques in 
electromagnetic energy propagation, 
sensing and detection, as well as process- 
ing, display, storage and reduction of 
data. The magnitude and breadth of 
the global range undertaking accounts 
partially for the teaming of a number 
of large companies which otherwise 
might he expected to tackle alone a 
$200,000 study program. 

Techniques and systems selected by 
contractors must provide for simul- 
taneous real time control of many test 
vehicles over global, cislunar and inter- 
planetary orbits and trajectories in addi- 
tion to supplying metric and perform- 
ance data. USAF has instructed bidders 
that payload, booster instrumentation 
and on-board control system design is 
relevant to the study only to the extent 
needed to make trade-off analyses. 

The RIPS studies are expected to 
identify necessary instrumentation to 
meet test requirements without con- 
cern of organizations which will ulti- 
mately operate them. Facilities now in 
existence and those planned by govern- 
ment agencies are to be considered in 
the study. 

In addition, the contractors will find 
a basis for relating the measurements 
and controlling functions of geographi- 
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ALL FOUR IRIG FORMATS 
ON ONE COMPACT CHASSIS 
WITH EEC0 811 
TIME CODE GENERATOR 
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An all solid state, card construction, precision "metronome" for the 
most demanding range or laboratory instrumentation. Supplies all four 
serial IRIG time-code formats with an accuracy of better than 1 second 
a month. Frequency stability is 1 x 10"' per day at laboratory tempera- 
tures; 3 x 10"’ per day throughout entire operating range of — 20°C to 
+55 "C. Parallel code output. 10 pps and 1 pps synchronizing pulses. 
Synchronizing pulse for controlling external control element scanner. 
Both digital and resolver time shift for fast, accurate synchronization 
with WWV or other time standard. Operates on 1 15v ac ± 10%, 50-400 
cps, 1 amp, with power supply on same chassis. 

Specify small (7' x 19' x 17'), light (32 pounds) EECO 811 Time 
Code Generator as the heart of your instrumentation and be assured 
of accurate time correlation. Investigate EECO’s new reduced prices 
on various models of timing equipment. 


Electronic Engineering Company ol California 

1601 E. Chestnut Avenue, Santo Ana, California • Kimberly 7-5501. P. 0. Box 58 
Representative in Western Europe and Israel: Electronic Engineering S.A., C.P. 142, Fribourg, Switzerland 


AVIATtON WEEK and SPACE TECHNOLOGY, 


vst 13, 1962 




anywhere in the world 


Our busy customers operate in 79 lands on six 
continents. Wherever they fly, Pratt & Whitney 
Aircraft’s service representatives are ready to help. 

We’ve taught jet facts to thousands of students 
everywhere, from 40,000 feet over Stock- 
holm to ground level at our Connecticut 
headquarters. 

And we do other things. Our engineers 
begin working with airlines and manufac- 
turers before the first jet engine is even 
shipped. Constant liaison with customers 
helps establish operating procedures, 
overhaul techniques, and spare parts 


requirements. Field service representatives are 
assigned to airlines using our jet engines to help 
with any phase of engine operation, maintenance, 
and overhaul. 

Finally, we pay attention to the details — 
spare parts, manuals, drawings, catalogs 
— that are an integral part of Pratt & 
Whitney Aircraft service. 

The result is dependable, complete 
service — another reason why Pratt & 
Whitney Aircraft jet engines fly more 
people more places than any other engi nes 
in the world. 


Pratts 

Whitney 

fiircraft 
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First as a matter of record ... Scotch* brand Instrumentation Tapes 



Space a problem? Get 25% longer playing time with 
“Scotch” brand Thin-Coat Heavy Duty Tapes! 


“More tape in the same space” tells the story of 
“Scotch” brand Thin Coat Heavy Duty Instru- 
mentation Tapes ! For recorders used in airborne, 
shipboard, and other data acquisition applications 
where space is at a premium, these super-thin tapes 
offer 25% more playing time than tapes of standard 
heavy duty coating thickness; or make possible the 
use of smaller recorders. Yet there is improved 
resolution with no sacrifice of backing strength. 

Special high potency oxides in a smooth . 1 8 mil 
coating effect a 60% reduction from standard 
Heavy Duty Tape coating thickness, improve 
head-to-tape contact and high frequency response. 

Heavy Duty “Thin Coats” have an oxide and 
high temperature binder formulation that mini- 
mizes rub-off, withstands temperatures from — 40°F 
to as high as 225 °F. They have 
approximately 1,000 times 
greater conductivity, last a 



minimum of 15 times longer than ordinary tapes. 
Silicone lubrication protects against head wear, 
extends tape life. 

A choice of seven Thin Coat Heavy Duty Tapes 
is available, all with .18 mil oxide thickness, and 
polyester backing. “400" series features long wear, 
excellent high and low frequency resolution. Back- 
ing: No. 490 is .65 mil, No. 491 is 1.0 mil. No. 492 
is 1.5 mil. "500" series assures sharp resolution of 
extremely high frequencies, with long life, smooth 
travel. Backing: No. 591 is 1.0 mil. No. 592 is 1.5 
mil. “900" series provides ultra-smooth recording 
surfaces for extremely short wavelength require- 
ments. Backing: No. 991 is 1.0 mil. No. 992 is 1.5 
mil. "900” series is specifically recommended for 
predetection recording. 

Consult your nearby 3M representative for help- 
ful technical details. Or write: Magnetic Products 
Division, Dept. MCJ-82, 3M Co., St. Paul 19, Minn. 


magnetic Products Division 
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callv separated, instrumented sites 
through calibration of instrument accu- 
racies, control timing and determina- 
tion of instrument site location errors. 

Since government supported develop- 
ment or procurement of systems iden- 
tified in this study will be based par- 
tially on cost estimates, contractors 
will be expected, as a basis for selecting 
particular systems, to estimate costs for 
development of new or improved sys- 
tems or subsystems and operating costs 
over the life of such systems. They also 
must provide estimates of the cost of 
the over-all test environment configura- 
tion for each year through 1970. 
Compatibility Requirements 

To insure compatibility of equip- 
ments the complex is to be designed as 
an entity with instrumentation com- 
patibility to be assured by determining 
data format, data rates, transmission 
delays, instrumentation response and 

Equipment compatibility will be ne- 
cessary to assure satisfactory functioning 
of the complex and to permit speedy 
phase in and out of specific items of 
instrumentation. 

Development of evaluation and oper- 
ational instrumentation for future test 
environment will be directed toward an 
optimum solution to the problem, 
rather than patching up existing, inade- 
quate and outmoded systems incapable 
of meeting aerospace test evaluation re- 
quirements, Yet to achieve economy, 
the standardized equipment is desired 
where possible for global operations. 
Whenever possible new instrumentation 
should be developed providing func- 
tional support for many projects using 
common hardware. 

Major aspect of the concept design 
will be the selection of sites for instru- 
mentation systems or complexes to test 
space systems in cislunar and interplane- 
tary space. Choice of a fixed or mobile 
site will depend on factors such as space 
vehicle orbit and trajectory characteris- 
tics, instrumentation systems perform- 
ance characteristics, test control and 
data requirements, available real estate, 
frequency of use and logistics require- 
ments. Political and geological factors, 
crew or support personnel facilities and 
manpower requirements will get cursory 
attention. 

The possible use of communication 
satellites to assist in relaying surface to 
surface communications from outlying 
sites, in effect replacing high frequency 
links subject to blackouts, especially in 
periods of solar storms expected later 
in this decade, may be considered by 
RIPS contractors. When flier - arc. the 
contractors are expected to identify 
prospective boosters and launch sites. 

Defining the degree of communica- 
tions coverage with particular test vehi- 


cles will be an important aspect of the 
program. For superorbital missions, 
continuous line of sight coverage will be 
possible with NASA's Deep Space In- 
strumentation Facility starting at about 
8,000 mi. above earth. A critical period 
for the vehicles, however, will occur dur- 
ing mid-course injection, which may 
correspond to the period of maximum 
data traffic flow for the entire mission. 
This requirement may restrict launch 
times which will have to be balanced 
against other approaches requiring re- 
mote sites and ship stations with attend- 
ant difficulties of communications and 
logistics, position determination and 
station keeping. 

Contractors will be expected to de- 
vote attention to the location, amount 
and time of data processing required for 
each spice program since a prime func- 
tion or the test environment is to gather 
and present data in usable form. Quan- 
tity. quality, methods and types of data 
presentation and security of data will all 
get attention. 

I nSVWIT' ■ | 
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► Superpower Competition Won— In- 
dustry competition conducted by Rome 
Air Development Center to select a con- 
tractor to develop an X-band linear 
beam tube (klystron), capable of deliv- 
ering a megawatt of average power at 
about 8.5 kmc. (AW Feb. 12. p. 73), 
has been won by Eitcl-McCullough. 
Program is one of several megawatt mi- 
crowave tube development efforts being 
conducted by DOD, Air Force and 
Army in hope of obtaining superpower 
microwave tubes needed for ballistic 
missile and satellite defense systems. 

► New High in Laser Peak Power— 
Hughes Aircraft Co. has achieved a new 
high level in peak power output from 
an optical maser— 100 megawatts— sci- 
entists from Aerospace Corp. reported 
at a recent American Rocket Society 
meeting in Los Angeles. Device em- 
ployed in the experiments was a Kerr- 
cell shuttered ruby optical maser. Be- 
cause many scientists and engineers 
working on optical masers have Strang 
reservations about adequacy and accu- 
racy of output power measurements, 
the spiraling peak power figures of op- 
tical masers reported in recent months 
arc now being regarded as qualitative 
indications of the potentially high pow- 
ers available, not necessarily as precise 
quantitative measurements. 

► Speeding Naval Aircraft Navigation 
Alignment— Technique for speeding the 
alignment of an inertial navigation sys- 
tem in a combat-ready aircraft on an air- 
craft carrier's catapult station is being 
developed for the Navy by the Guidance 
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PRECISION SWITCHING SYSTEMS 

WITH 

BUILT-IN RELIABILITY 

Let our experience in engineer- 
ing • research • development • 
design • production assist you 
on your project. 
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How to enhance reliability 
of critical avionics equipment! 

A good equipment design, proven under laboratory condi- tain rated performance even after shocks of 500g, fatigue 

tions. may sometimes perform erratically during field life. tests of 2.5g for 96 hours, bulb temperatures of I65"C. They 

Why? Consider the type of components used. Are they field are unrivaled in electrical stability, uniformity and ease of 


e 1954. The results of 

removal rate of 1 5 % per HIOU 'hours in"l 954. By 1 960 this Brand types, and prototypes, is yours for the writing. Elec- 

figure dropped to 1.2% for miniature tubes and a remark- Ironic Tubes Division, Sylvania Electric Products Inc., 1100 

able 0.19% for subminiature tubes. All the controlled sub- Main St.. Buffalo 9, N. Y. 


Electronic tubes are virti 
specifically designed for bu 


AVAILABLE FROM YOUR SYLVANIA INDUSTRIAL TUBE DISTRIBUTOR 
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FAIRCHILD C-123H has two General Electric J85 turbojets suspended from each wing. Butterfly-type dust excluder in each jet intake 
closes automatically during propeller reversing. Weight of each 18! installation, including pod, nylon, engine and accessories, is 690 lb. 


USAF Speeds Tests of Fairchild C-123H 


By David H. Hoffman 

Hagerstown, Md.— Air Force, which 
lacks a large STOL transport for close 
support of Army troops in primitive 
areas, will speed testing of its twin-turbo- 
jet, twin-piston-engine C-123H in a 
program that reflects the national em- 
phasis on preparation for limited war. 

Not until the 1964-66 period, when 
Vought-Hiller-Ryan’s XC-142 and de 
Havilland's Caribou 2 should become 
operational (AW July 23. p. 26), will 
assault aircraft of similar size be avail- 
able under current procurement sched- 
ules. Meanwhile. Army must rely on 
the AC-1 Caribou, an STOL transport 
that can lift less than 8,000 lb. 

The Fairchild C-123H was equipped 
with two General Electric J85 turbojets 
and a drag-parachute braking system in 
less than 90 days by the manufacturer. 
A tight flight test program, which began 
one week ahead of schedule on July 30, 
is to end on Sept. 1, when Air Force 
will evaluate the aircraft for Defense 
Department. During the middle of this 
month, the aircraft is to be flown from 
Fairchild's factory here to Eglin AFB, 
Fla., where Air Force Systems Com- 
mand and Tactical Air Command will 
conduct a joint evaluation. 

Fairchild hopes that performance of 
the C-123H will convince Air Force that 
all or some of its 2S0 C-123s should be 
modified in similar fashion. 

Effective airlift of Army weapon sys- 
tems, such as the 105-mm. howitzer and 
three-quarter ton truck, is limited with- 
in a tactical theater by the landing 


distance and runway stress requirements 
of Lockheed C-130s and Douglas C- 
124s, mainstay transports in the Air 
Force fleet. Carrying typical fuel and 
payloads, both require runways in the 

3,000 ft. category. 

This usually means their cargo either 
must be air-dropped or travel via heli- 
copter, truck or relatively light aircraft 
to its front line destination. 

Fairchild’s case for the C-123 as an 
interim STOL assault transport rests to 
a large extent on modifications that 
would permit the aircraft to fly medium- 
distance routes, then land on unim- 
proved, 1,000-ft. airstrips. Thus the 
C-123 might do the work of two air- 
craft types, doubling as an intra-theater 
tactical transport and a STOL vehicle 
that could deploy and re-supplv Army 
units in the field. 

Whether the C-123 actually can fulfill 
this role is the question Air Force in- 
tends to answer during its evaluation of 
the C-123H with hybrid powerplants. 

Engineering work on the modification 
began here May 7 under a $900,000 
Air Force contract. The project stresses 
speed rather than sophistication, and. 
according to Fairchild, the test aircraft 
"must be considered a preproduction 
prototype which will require further re- 
finement once the concept has been 
proven feasible." 

Tests for the C-123H are aimed at 
proving the aircraft able to: 

• Take off from a prepared runway with 
a 20,000-lb. payload, fly 500 naut. mi. 
and land within 1,000 ft. over a 50-ft. 
obstacle on an unprepared field. 


• Take off from the unprepared field in 

1.000 ft. over a 50-ft. obstacle with 

20.000 lb. of payload and return 500 
naut. mi. to the point of origin. 

The last 1 00 mi. inbound to and out- 
bound from the midpoint airstrip would 
be flown at tree-top altitude to avoid 
enemy detection. 

When built by Fairchild, the C-123H 
was equipped with wide track gear in 
a successful attempt to remedy what 
pilots consider a serious operational 
problem: the standard aircraft’s tend- 
ency to capsize when taxied in strong 
crosswinds. Wide track gear also im- 
roved the C-123H's STOL capability 
y lessening the friction between tire 
and ground on takeoff. 

Standard C-123Bs in the Air Force 
inventory-about 300 were accepted be- 
tween July 30, 1954, and July 30, 1958 
—roll on 16-ply tires with a 12.6 ft. 
tread. By comparison, the C-123H has 
a 22-ply tire with a 17.6 ft. tread. Foot- 
print area is 338 sq. in. on the 123B 
and 478 sq. in. on the 123H. 

Expressed in Unit Construction In- 
dex numbers, which measure the 
ability of an aircraft to make repeated 
landings and takeoffs without inflicting 
breakdown loads on a given runway, 
these dimensions give the 123H a UCI 
of 18.1 and the I23B a UCI of 20.5. 
Unprepared bare soil can withstand 
UCls as high as 20. Perforated steel 
landing mats boost this figure to 25. 

If the 123 were equipped with tan- 
dem, wide track main gear, Fairchild be- 
lieves it could operate from almost any 
level surface. Such an aircraft could 
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land and taxi over sand and mud so 
soft that larger trucks would have dif- 
ficulty unloading the airplane without 
bogging down. 

Each of the two J85 (civil CJ610) 
turbojet installations, including engine, 
accessories, pod and pylon, adds 690 
lb. to the basic weight of the C-123II. 
Developing 2.S50 lb. thrust, the jets 
arc hung outboard of the C-123’s Pratt 
& Whitney R2S00 piston engines. The 
extra structural strength needed was 
gained by adding ribs, doublers and sec- 
tions of heavier skin to each wing. 

Standard 115/145 octane aviation gas 
is consumed by both jet and piston 
engines on the C-123II. By electing this 
arrangement, Fairchild spared itself the 
necessity of designing and installing a 
separate fuel system to contain jet fuels 
or kerosene, which the R2S00s could 

To guard against ingestion of rocks 
and dirt kicked up during propeller re- 
versing. Fairchild-designed butterfly 
valves seal off the two jet intake auto- 
matically when the piston-engine 
throttles arc lifted into the reverse pitch 
position. After reversing is complete, 
these valves may be opened by throwing 
a switch in the cockpit. 

In an actual STOL landing pattern, 
the modified C-123H is established on 
final approach at 80 to 90 kt. IAS, and 
full flaps arc lowered. With the first 
of a row of toggle switches on his over- 
head switch panel, the pilot opens a 
parachute door housed high on the 
underside of the 123’s upswept aft fuse- 
lage. 

The drag-chute system then is 
armed. When a switch labeled "Ap- 
proach Deploy" is thrown, a slug pro- 
pelled by a powder charge ejects a small 
pilot chute from its canister. This, in 
turn, tugs out an approach chute, which 
is designed to increase the angle at 
which the aircraft can descend without 
increasing its rate of descent. 

After touchdown, the approach chute 
itself deploys a cluster of three, 28-ft.- 
dia. drag chutes to shorten the C-123’s 
rollout distance. In the process, the ap- 
proach chute automatically is jettisoned. 

At any time while on final, should 
a go-around be unavoidable, an abort 
switch enables the pilot to disconnect 
the approach chute. Another switch 
jettisons the drag chute cluster when 
the aircraft has been slowed. 

Optimum size of the approach chute 
will be detennined during flight tests by 
reefing a standard parachute to vary 
its diameter. 

If the project was less urgent. Fair- 
child probably would have elected to 
substitute double slotted wing flaps for 
the rather cumbersome parachute brak- 
ing system in order to get STOL per- 
formance. But the pressures of time 
ruled out such a major modification for 
test purposes. Serious technical ques- 


tions, nevertheless, are posed by the use 
of parachutes. 

For example, will propeller reversing 
tend to suck air from the drag chute 
canopies, thus spoiling their effective- 
ness during the critical landing rollout? 
How will the drag chutes be deployed 
if, during an earlier go-around, the ap- 
proach chute was jettisoned? At what 
precise point on the fuselage should the 
chutes be attached so that they deploy 
properly in the aircraft’s wake? 

Almost certainly, the C-123II as 
modified can land safely on a 1.000-ft. 
strip, probably within 800 ft. But it will 
require more than 1,000 ft. to take off 
again at either 67,o0o lb., design gross 
weight of the modified aircraft, or at 

60,000 lb., standard C-123 weight. 

To illustrate what the standard air- 
craft can do. in recent tests involving 
five landings a C-123B weighing 53,000 


lb. used an average 1,400 ft. to clear a 
50-ft obstacle on a sod field. On take- 
off, a C-123B weighing 42,000 lb. 
normally is airborne within 1,700 ft. 

According to Fairchild, these distance 
figures could be reduced substantially by 
a number of relatively simple improve- 
ments that are not found on the test 
aircraft. A C-123 retrofitted with four 
GE T64 turboprops, each developing 
about 2,800 slip., would have more 
power for prop reversing after touch- 
down plus better acceleration on take- 
off. One with double-slotted flaps 
would have a lower stalling speed, hence 
lower landing and takeoff speeds. With 
tandem wheels on each main gear, the 
aircraft’s flotation would be improved. 

Pressurizing the entire C-125 cargo 
compartment is not a feasible modifica- 
tion. However, the crew compartment 
of the aircraft could be pressurized for 


Improved C-130B STOL Capability Sought 

Lockheed has modified a four-turboprop C-130B to improve its S TOL perform- 
ance and estimates indicate the aircraft will take off within 1,650 ft., dear a 50-ft. 
obstacle and then fly the 500.nant.-nii. mission Air Force may assign to an interim 
assault transport (see story). 

To gain more thrust in reverse, the C-130B’s propeller-gear ratio has been low- 
ered from 13.54 to 12.5 and a governing device adjusted in its throttle linkage. 
Maximum flap extension on the Hercules also has been increased, and the aircraft has 
been fitted with a drag parachute. 

In the Air Force STOL assault mission, the C-130B would take off at 108.000 lb. 
and land over a 50-ft. obstacle within 1,520 ft. at its destination. Ground roll for 
second takeoff over a 50-ft. obstacle would be 1,220 ft., the company stated. 

Hie unmodified C-130B at the same gross weight could take off in 1,885 ft., land 
in 1,900 ft. and take off in 1,315 ft. on the STOL mission. It is understood that 
recent short field tests of three C-130s-one with Lockheed's boundary layer control 
system, a standard C-130B and the STOL-modificd aircraft-werc inconclusive. 
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The perfect fit. The interlocking talents and 
proved dependability of two strong companies, 
Lear and Siegler, are now united under one 
progressive management . . . providing a multi- 
plied potential for outstanding performance 


in military and aerospace programs; indus- 
trial and consumer electronics; and heating 
and air conditioning. 

LEAR SIEGLER, INC. 

SANTA MONICA, CALIFORNIA 





Flight lab for the F-104 
air-conditioning system 


The Lockheed F-104 Starfighter’s air-conditioning 
and pressurization system “flies” within this 
pneumatic test stand, designed and built by 
Hamilton Standard. 

Two electrically driven 150-hp reciprocating 
compressors in the test stand simulate engine bleed 
air. This air, routed through aftercooler-water 
separator, surge tank, and furnace, is then sup- 
plied to the turbine fan and the test chamber. A 
150-hp turbine compressor simulates ram air. 
Capacity: bleed air, 55 lbs/min at 200 psig, 480°F; 
ram air, 130 lbs/min at 6 psig, 400°F; pressure, 
up to 1 lb/min at 550 psig. 

Building test stands of this type demands a 


high degree of technical competence in systems 
engineering, electrical circuitry, pneumatics, hy- 
draulics, electronics, and packaging. At Hamilton 
Standard, these capabilities are integrated with 
quality manufacturing. 

Hamilton Standard has produced test stands 
for environment conditioning equipment, jet 
engine fuel controls, propellers, and a broad range 
of related aerospace systems and components. For 
the solution to your aircraft and missile test 
equipment problems, write: Sales Manager, 
Ground Support Equipment, Hamilton Standard 
Division of United Aircraft Corporation, Windsor 
Locks, Connecticut. 



Hamilton Standard « 


CORPORATION 



CL-41R Electronics Trainer Makes First Flight 

Canadair CL-4IR jet trainer (AW July 9. p. 21). equipped with full range of electronics system designed for the Lockheed F-104 jet 
fighter used by Canada and other North Atlantic Treaty Organization nations, made its first flight recently. CL-41R is a development of the 
CL-41A pilot trainer now in production for the Royal Canadian Air Force. 


sustained flight at high altitude where 
turbine powcrplants are more efficient. 

Within Air Force, there is general 
agreement that a 10-ton. STOL trans- 
port should be procured without de- 
lay. There is some disagreement, how- 
ever, on how this should be done. One 
Air Force group feels that STOL per- 
fonnance should be built into the four- 
turboprop C-l 30 Hercules. Another be- 
lieves that even the lighter C-130A, 
with a gross weight of 105,000 lb., is 

Should the C-l 30 be excluded, it is 
probable that Air Force will be limited 
to modifying some of its C-l 23s. hold- 
ing a new competition or foregoing its 
requirement for the large STOL assault 
transport. 

According to Fairchild, the C-l 23 
with four T64 turboprops-which lost 
out to the Caribou 2 in Army's recent 
competition for a 5-ton-payload, STOL 
transport-conld be produced for SI .3 
million. This figure assumes a run of 
200, but includes the S 560.000 cost of 
the four T64s. 

Equipped with tandem main gear, 
double slotted flaps, a short-span aileron 
and spoiler system and two smaller fins 
on the tips of its horizontal stabilizer, 
the T64-powcred C-l 23 is designed to 


carry a 33.000-lb. payload more than 
500 mi. Its cargo compartment meas- 
ures 110 in. x 9S in. x 37 ft. Any of 
the larger pieces of equipment that 
accompany an Army airborne division, 
including the Pershing missile system, 
could be fitted into this envelope. De- 
sign gross weight of the modification 
would be 6S.000 lb., with an overload 
takeoff weight of 80,000 lb. 

In the Annv competition. Fairchild 
teamed with Republic Aviation Cotp. 
and offered to produce four of these 
modified C-123s for S22 million. In- 
cluded in this sum, the second lowest 
quoted, was 59 million the two com- 
panies agreed to spend privately in the 
hope of getting follow-on orders. Thus. 
Army's cost was SI 3 million. 


Rogallo Design Studied 
For Dropping Troops 

San Diego— Use of the Rogallo design 
is being explored by Ryan Aeronautical 
Co., working under an Army contract 
to develop a flexible wing which would 
enable airborne troops to glide from 
drop planes to the ground. 

Contract calls for the design, con- 
struction and testing of six collapsible 


wings, which can be folded into para- 
chute-size packs. Testing, jointly spon- 
sored by the Transportation and Quar- 
termaster Corps, is scheduled late this 
summer at the Army’s Yuma, Ariz... test 

Collapsible airtight tubes will form 
the keel and leading edges of the wing, 
which will be covered with a flexible 
membrane. When the wearer jumps 
from an aircraft, gas cartridges will in- 
flate the tubes and deploy the wing. 
Fully deployed, the wing will form a 
V-shaped kite with a keel length of 
22 ft. and a wing area of about 30 sq. ft. 

The soldier, suspended beneath the 
wing in a harness, will control his direc- 
tion and rate of descent by manipulat- 
ing parachute-type suspension lines. 

Instrumented full-scale dummies will 
be used in the Yuma tests to record 
drop and ground impact forces. De- 
scent rates and landings will be con- 
trolled bv radio command from the 
ground. 

One advantage of the wing over the 
conventional parachute will be a reduc- 
tion of troop assembly times, since the 
soldiers can all glide to one area after 
jumping. Soldiers jumping from 500 
ft. may be able to glide as far as four 
miles, enabling transport planes to stay 
away from the troop landing zones. 
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THE PRACTICAL MEN 

An idea is born. 

It could lead to a great scientific accomplishment. It could even create a new 
technology. 

But first it must achieve reality. To do this it must leave the theorist and go to 
another kind of man, a man with a more practical bent of mind. 

This is the challenge for creative engineers and modern management: to turn 
ideas into realities. And today this work is more difficult than ever before. 

For now the aerospace industry is called upon to engineer space ships that will 
travel thousands of miles from earth and return. It is called upon to develop rocket 
engines with the power of a million automobiles. It is called upon to produce electronic 
equipment that will last thousands of hours. . .to design antenna systems that can 
listen to stars billions of miles away . . .to produce electricity by nuclear power with 
increasing efficiency. 



Even while you are reading this, the engineers of the aerospace industry are work- 
ing toward these objectives. They are creating functional ideas from broad theories. 
They are searching out the exact materials, equipment, systems, and components to 
suit their needs. Often in this search they must create their own answers. 

Steadily, piece by piece, part by part, the finished whole begins to emerge. The 
prototypes are examined. Tests run. And finally the new system is complete— tested, 
proved, ready to use. 

This is the work of men who turn ideas into reality. This is the work of men who 
are creating the products of tomorrow and the industries of the future. 

This is the work of the practical men. 

North American Aviation is at work in the fields of the future through these six divisions: Atomics 
International, Autonetics, Columbus, Los Angeles, Rocketdyne, Space & Information Systems. 


MANAGEMENT 



European F-104 Program— Part 2 


Costs Balloon in Drive to Meet Schedule 


By Cecil Biownlow 

Geneva— U. S. companies in the Euro- 
pean F-104G program arc finding that 
unforeseen costs in keeping the program 
on schedule and protecting U.S. tech- 
nological prestige are biting deeply into 
their return from the overseas licenses 
they granted. 

Not only arc U.S. companies under 
pressure from their own government, 
but they also recognize that their own 
interests are at stake. How well pro- 
gram goals are met— to produce a 
weapon system with all weather capa- 
bility in three modes of interceptor, 
strike fighter and reconnaissance aircraft 
—will influence future U. S. aerospace 
sales in Europe. More important per- 
haps, it may also influence future USAF 
programs. 

If the program is adjudged a success 
when the last of 9-19 aircraft for Euro- 
pean use rolls off the line in 1965, the 
entire U. S. aerospace industry is likely 

"U.S. companies will always sell 
over here as long as they can keep the 
state of the art a jump ahead or Eu- 
rope," one observer says, “but it will be 
a lot rougher if the F-104 program falls 
on its face. There have been critics all 
along saying that it should have been 
an European aircraft (c.g., the Dassault 
Mirage 5) and not an American one. 


They lump back in everytime there's 
a slip, and the denunciations start all 

"On top of that, some people like to 
sec the Americans in trouble. They’re 
on our side . . . but it's nice to see the 
top dog slip sometimes.” 

General consensus now is that the 
program will not fall on its face, at 
least not on the production side. The 
European lines are approaching sched- 
ule, and it is estimated that they will 
be on the mark sometime next year. 

Although there is still concern over 
the project. North American Aviation 
says the -41 version of its NASARR 
fire-control system, the most critical 
and controversial component of the 
weapon system package, is approaching 
required performance specifications. In 
this regard, details of the final contracts 
with the European licensees for 
NASARR were recently settled after 
lengthy negotiation. 

Nevertheless, the F-104G program 
has been in trouble, often serious trou- 
ble, and there promises to be more. 
Complexity of “buying" as much tech- 
nology at one time was underestimated 
on both sides of the Atlantic. 

The European governments, with lit- 
tle or no precedent to guide them, did 
not sufficiently anticipate the schedul- 
ing needs of long lead time items. They 
overlooked to a large degree the neces- 


sity of adequate spares and looked sus- 
piciously at suggestions for the con- 
tracting of field service engineers from 
the major U.S. companies involved. 

“We told them two years ago what 
they would need in these areas," one 
contractor contends, "and they thought 
we were trying to take advantage of 

The recommendations on spares and 
long lead time items are only now begin- 
ning to be heeded, and as a consequence 
the Europeans have found they are 
having to spend roughly twice the 
projected amount for direct purchases 
from the U.S. in order to keep the 
program moving without serious delay— 
a factor that benefits the U. S. gold 
flow policy but one that is scarcely 
popular over here. 

West Germany, in particular, is be- 
ginning to move in this area, however 
slowly. Its first spares depot is being 
established, although at a time when 
Germany already has an operational 
wing in being. The other three con- 
sortium nations-The Netherlands. Bel- 
gium and Italy are farther behind. 

"As a whole, the governments are 
still operating under letters of intent 
[for spares] in too many instances," ac- 
cording to one spokesman, “and some 
of these can't be firmed into contracts 
before the end of the year. 

"The problems of support aren't go- 
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F-104G's, most of them destined for the West German air force, line the ramp at Lockheed’s Palmdale, Calif., flight test facility. More 
than 70 of the 96 aircraft to be built by Lockheed have been delivered to the West Germans. 


ing to be so great for the first squadron 
or the last squadron, but some of those 
activated in the middle of the program 
aren’t going to be supported vers' well 
because of late orders.” 

Keeping the flow of spares and long 
lead time items moving and provision- 
ing for future needs arc areas in which 
the U. S. companies are now devoting 
major effort. A large proportion of the 
cost is coming from company funds and 
there is little hope of reimbursement. 
Alluding to this factor, one contractor 

"We're going to lose our shirts on 
this program bv the time it’s over, but 
we’ve been toltl from the top to make 
it go. one way or the other. That's 
what we are trying to do. But it gets 
to be a question of how much money 
your image in Europe and to the Air 
Force at home is worth.” 

Lockheed, for example, has been 
turning out additional, largcly-unpro- 
gramed spares and long lead time items 
at its Burbank, Calif., facilities for the 
past several months and having them 
flown to Europe by charter aircraft. 
The European firms pay for the hard- 
ware, but Lockheed has had to carry' 
the charter cost. 

Sources outside Lockheed estimate 
that the company is spending S5 mil- 
lion a year on the airlift and the extra 
support personnel it has found neces- 
sary to station in Europe. With luck, it 
will finish the project with a profit, but 
only a fraction of that originally csti- 

Without the air charter, however, 
the program casilv could have foun- 


dered. U. S, officials connected with 
the project in Washington and Europe 
give a large degree of credit for the suc- 
cesses attained thus far to A. M. Folden. 
now Lockheed vice president in charge 
of the F-104G program, who initiated 
the air freight system. 

North American, for its part, has 
opened a new facility in Turin. Italy, 
with its own funds, staffed by 40 U. S. 


engineers who will be augmented by 
160 Italian technicians. Incorporated as 
an Italian finn with the name of North 
American Aviation S. p. a., the facility 
was formally commissioned on July 4. 

Outlays include about SI. 5 million in 
test equipment and $2 million in spares 
for fast shipment to critical areas. Sole 
reason for the facility is test, modifica- 
tion and spares support for the Euro- 


U.S. Companies Warned lo Produce 

Major pressure from the U. S. government on U. S. firms to push the European 
F-I04G program stems from an Air Force Special Projects Office meeting at Dayton. 
Ohio, about a year ago, just before the first European-assembled aircraft was due off 
the assembly line. 

Until that time, the Air Force generally bad followed a hands-off attitude so far as 
the European program was concerned, except for a contract to handle a portion of 
the flight test work. The meeting was called to discuss this aspect as well as to 
consider possible standardization of the G model and the F-lfMs to go to Mutual 
Aid Plan countries outside the consortium, primanlv Greece. Turkey, Norway and 
Denmark. 

"The Air Force had expected a nice quiet session." one observer recalls. "Instead, 
the Europeans walked in like hornets, saying the F-104 was no good, that it had 
been jammed down their throats by the 1U. S.| Air Force and that the Air Force 
had then walked off without taking anv further interest in it. . . . They yelled about 
the R&D costs, lack of contractor cooperation, the performance of the airplane as a 
whole . . . in short, they said we had sold them a bill of goods." 

Most USAF officials deny that the Air Force played an active role in the sale 
of the F-104. Others, however, agree with the Europeans that it did play a major, 
though unofficial, part in the transaction. 

At any rate, reverberations of the Dayton meeting quickly reached into top 
echelons of the Pentagon, and a resultant warn ing— produce or else— was just as 
quickly spread to the U. S. contractors. 

"Or else," as the companies interpreted it. meant that any company that failed to 
produce would find itself in an unfavorable position in future USAF competitions. 
Corporate headquarters issued edicts in line with the Pentagon warning— identifv the 
problems and rectify them no matter what the cost. 
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KINNEY THE WORLD'S 
LARGEST MANUFACTURER 
OF HIGH VACUUM EQUIPMENT 


MECHANICAL BOOSTER PUMPING SYSTEM 
KMBV-5000-KT-500 

This 5000 cfm system combines a lobe-type booster pump 
with a new and original triplex pump in a vibrationless com- 
pact package operating automatically from atmospheric pres- 
sure to a blank-oft ot 2 x 10-* torr. A patented by-pass roughing 
line reduces the time required to reach the booster pump 
cut-in pressure. Chief assets are high pumping capacity over 
a wide pressure range, freedom from oil vapor backstreaming, 
and long dependable service under the severest applications. 
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DIVISION THE NEW YORK AIR BRAKE COMPANY 
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pern NA5ARR contractors until they 
can take over all aspects of the program 
and their output meets demand in an 
estimated two years time. 

Because of the Turin costs and those 
for company-funded research and devel- 
opment. unanticipated home produc- 
tion and the additional field personnel 
it has supplied. North American prob- 
ably will lose money on the program. 

Cost of the European production 
lines also has risen beyond expectation. 
Again, a prime factor here has been the 
accelerated technology which the licen- 
see contractors have had to absorb. 
Messerschmitt, for example, was still 
cutting its post-war teeth on the 
licensed production of France's Fouga 
Magister jet trainer when it was called 
upon to begin tooling for the F-HM. 

A difficult step in any event, it was 
further complicated by the fact that 
the company had never before used the 
linear system. All previous projects had 
been on the metric scale, and, as some 
U.S. firms have learned in the past, a 
switch from one to another can be 
difficult. 

European View 

From the European point of view, 
the long lead time item and spares 
purchases, the production problems 
here and a largely unanticipated fi- 
nancial drain for research and develop- 
ment work on the over-all weapon sys- 
tem have served to double estimated 
costs in some areas. 1 he Europeans 
contend they were not sufficiently 
warned of tlie R&D yet to be done 
when initial contracts were signed in 
1959. and, whether they were or not, 
the problem of financing had become 
an embarrassing one, creating additional 
headaches for the U. S. companies and 
explaining to some degree the lag be- 
tween letter of intent and finn contract 
for a number of items involved. 

Some U. S. officials in the Pentagon 
and elsewhere tend to agree with Euro- 
pean charges that, in their initial sales 
efforts at least, some U. S. firms "over- 
sold" their products, played down the 
development work still needed on the 
system as a whole, failed to mention 
that certain components could not be 
built outside the U.S.. or that over-all 
performance would have to be sacrificed 
to some extent in order to fit the air- 
craft to its three-mission mode. 

In consequence, there have been 
recommendations for a coordinated 
government-industry policy of contract- 
ing for anv major license programs of 
the future.' 

"Everything has been confused,'" one 
U.S. official observes. "Each contrac- 
tor was— and still is— running around on 
its own, and so is the Air Force .... 
everybody has been doing a lot of end 
running, making separate agreements 
on his own. 


F-104G PRODUCTION LINE at the Messerschmitt factory at Manching is where aircraft 
produced by team of Dornier, lleinkcl, Sicbel and Messerschmitt arc assembled. 


F-104G AIRCRAFT currently arc being deli 

"Even after the program was set up. 
other [U. S.] companies kept moving in, 
still trying to sell, saying, 'This system's 
no good, use ours instead.' This con- 
fused things even more. 

“On matters like this, we need a 
united govemment-industrv approach. 
The U. K. and France come in on a 
sales program with a common front. 
We never do, but we've got to start. 

. . . The government sits back until 
there’s trouble, and then everybody gets 


vered from this twin production line at the 
r NATO air forces. 

into the act— Dayton, Edwards, the 
Pentagon-one saying the program is all 
right, another that it's no good. . . 

To avoid any future potential over- 
selling, others arc urging that U.S. 
companies be compelled to go down the 
list with the customer on an item-by- 
item basis, pointing out in advance the 
status of each unit, its reliability and 
state of development and stating defi- 
nitely whether it can be produced 
aboard or whether it must be built in 





A tapco 

Thompson Ramo Wooldridge Inc. 


POWER SYSTEMS BY TAPCO- Combining extensive energy-conversion experience with a high 
degree of interface-systems intelligence, Tapco insures that trade-off studies will yield the 
most practical power system in terms of specific weight, reliability and operational flexibility. 



Space Nuclear Auxiliary Power (SNAP-2): Electric power system 
thermally and mechanically compatible with wide range of cur- 
rent and projected space vehicles and payloads. Designed to 
start automatically in space on ground command. Energy source 
is nuclear; conversion is mercury closed Rankine cycle. Primary 
liquid NaK picks up thermal power from reactor and passes to 
Hg, converting latter to vapor. Hg vapor expands through two- 
stage impulse turbine which drives alternator. All rotating com- 


ponents are on common shaft. Entire combined-rotating-unit 
(CRU) is in hermetically sealed housing. Alternator operates 
at 7 OOF. The CRU will deliver 3kw, 2000 cps continuously and 
unattended in the space environment for at least one year. 
This power-conversion subsystem is currently being developed 
under subcontract to Atomics International and the Atomic 
Energy Commission. TAPCO. a division of Thompson Ramo 
Wooldridge Inc., 23555 Euclid Avenue, Cleveland 17, Ohio. 
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DAYSTROM TRANSICOIL’S ROSTER OF MODERN MISSILES ANO AIRCRAFT 
...ANO OUR SERVO ASSEMRLIES ADOARD THEM 

As on a multitude of other weapons systems, Transicoil subsystems 
are aboard both Skybolt and the A3J. ■ For Skybolt, Transicoil 
supplies the guidance control packages shown at left. These consist 
of gimbal-mounted synchro resolver transmitters; azimuth, roll and 
pitch repeater assemblies; and synchro computing resolvers. ■ For 
the A3J, Transicoil supplies the radar height indicator shown at left. 
This precision airborne instrument, which utilizes synchro data from 
the altimeter, consists of control transformer, motor generator, tran- 
sistorized servo amplifier, anti-backlash gear train, and the meter 
indicator itself. ■ All rotating components are size 8 in both applica- 
tions, and are manufactured by Transicoil. This is design excellence 
and reliability. This is Daystrom Transicoil. Write for booklet, “Cases 
in Servo Control". 





DAYSTROM , INCORPORATED 
TRANSICOIL DIVISION 
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IhI'i iii iif' iVHl 1 ! 

1 e sfe$; * sw « -•» « «-w. »."• 

a a 4^- a 


Boots Aircraft Not Division -|j|p 




: U.S. because of ii 


iU “T^cy 1 * don't rant to do it.” one 

erts'S^Sis 


touched off reports of cutbacks in tl.e 
over-all total of 100-200 aircraft. Here, 
the cost problem has been joined by 

STttsatii'S 


^ich^Hln?in^^l^rrald > telost^ 
th^fulPJdOsaireraft program^A^utback 


^erejs g^rggj. » 

ccbenf F-HHGs. 1 of which YoO couM 
be financed by the U. S. Mutual Aid 


;S e Y^tX n u p s.T^eoYfc 

S140 million, it's your good luck. If it's 

snsiSSSS 

3 waaB! Sgtft 







Bendix “TWIST/ PULL” Pygmy Electrical Connector 


This new Bendix® Pygmy® Electrical Connector uniquely 
combines positive coupling and pull-to-disconnect fea- 
tures. It is connected by a twist; disconnected either by 
hand or, remotely, by lanyard. 

Complete intermateability with PT receptacles is 
achieved through use of standard Pygmy PT plug shells, 
five-key polarization, and three-point bayonet lock 
coupling. The "twist/pull” design assures inter-facial 
sealing and meets the performance requirements of 
MIL-C-26482. 


Resilient inserts assure extreme vibration resistance 
and provide support for size 20 or 16 gold-plated Pygmy 
contacts of either the solder or removable crimp type. 
Plating options for the aluminum shell components are: 
cadmium with an olive drab chromate after treatment, 
or alumilite hard anodic coating. 

Write us at Sidney, New York, for your copy of our 
informative technical bulletin SL-102, giving complete 
information on shell sizes and arrangements, as well as 
helpful design and dimensional data. 


Scintilla Division 




it perfect in both modes.” lie odds, 
however: 

"I think a lot of the criticisms will 
lake care of themselves once people get 
accustomed to using the system. ... 1 
believe this is about 90% of our prob- 

North American can expect another 
round of complaints when the pilots of 
operational and training units become 
accustomed to flying the aircraft and 
begin paying more attention to its all- 
weather systems. 

Troubles Anticipated 

"We know there are going to be mal- 
functions, one spokesman says. 
"They’re going to turn on the black 
boxes for the first time, and sometimes 
they just aren’t going to work.” 

European failure to accept recom- 
mendations for the employment of field 
service engineers complicated the fire- 
control situation. The Americans, for 
their part, were slow to recognize that 
the scope, complexity and magnitude of 
the F-104G project removed it from the 
realm of the relativcly-simplc licensing 
programs of the past and would require 
special attention. 

North American, for instance, did not 
actually participate in the sale of the 40 
aircraft now in operational service with 
the West German air force or in some 
of the later shipments to Europe. 
Equipment, -31 MC units that still had 
lo be modified to the -41 version, was 
sold directly to Lockheed, and no final 
adjustments were made by North Amer- 
ican before the aircraft were delivered 
to Germany. The company has not 
yet had the opportunity to make de- 
tailed inspections of the equipment. 

Had North American taken an earlier 
interest in the program as a whole, some 
observers contend, its present head- 
aches would be less severe. In turn. 
North American maintains that it han- 
dled the initial orders in the normal 
way. 

Lockheed, as the systems man- 
ager within the U.S., placed the order 
and North American delivered, render- 
ing the services requested by the sys- 
tems manager. 

System Sales 

Of the 1,472 NASARR systems pres- 
ently scheduled for the over-all F-104G 
program, including Canadian produc- 
tion, 218 complete sets were sold di- 
rectly to Lockheed by North American. 

Lockheed also underestimated the 
size of the task involved. In its original 
contracts, the company stipulated that 
one Lockheed technician would be 
based at each of the licensee contractor 
plants. This, essentially, was to repre- 
sent the company’s contribution within 
Europe, except for recommended field 
service personnel, check pilots, etc. The 


system had worked well in earlier Lock- 
heed licensing programs, and the com- 
pany felt it would be sufficient in this 

At the moment, the American firm 
has 125 of its own employes in Europe 
working exclusively on the F-104G pro- 
gram. Of these, 38 arc being carried en- 
tirely by Lockheed with no cost or 
salary reimbursement from the Euro- 
pean side. 

North American also is funncling in 
field personnel in addition to the Turin- 
based staff in an effort to compensate 
for the slack caused by European reluc- 
tance to employ them on their own. 
Two vears ago North American pro- 
posed that a minimum of 57 NASARR 
technicians be placed in the field. The 
Europeans thus far have employed 
three. 

North American is establishing at its 
expense a six-man team at Germany's 
Norvcnich air base, home of the first G 
wing and of general F-104 training ac- 
tivities, that will serve as a flying squad 
to respond to and rectify, if possible, 
complaints from the field. This group, 
working under the aegis of North Amer- 
ican S. p. A. in Turin, will handle prob- 
lems met as the NASARR units begin 
to phase into day-to-day operations. 

European failure to employ U. S. 
technicians on the required scale also 
has been influenced by pride. Recent 


employment at U.S. insistence of 19 
Lockheed technicians within the tech- 
nical divisions of the European F-104G 
management agency in Koblenz, Ccr 
many-the NATO Starfighter Manage 
ment Office (NASMO)— to speed di 
velopmcnt pace was strongly resisted i> 
some quarters despite the fact that th 
American government is subsidizin’ 
most of the cost by means of a technical 
assistance contract. 

A major goal is to buy technology, 
and the thought of having to use U. S. 
technicians on a broad scale rankles. 
American insistence on this seems to 
some as a slur against the technician 
skills of their own people. 

Europeans Irked 

"It goes against their grain,” one 
observer says. "They don’t consider 
that, if it had been the other way round, 
the U. S. would have needed a large 
number of European technicians in the 
States to get things moving.” Another 
adds: 

"We should have had 30-40 Lock- 
heed people at NASMO a year ago. 
Finally, we have 19, and they only 
arrived this spring." 

The European management program 
itself has come in for its share of criti- 
cism, particularly over its structure: a 
board of directors composed of represen- 
tatives of each of the four nations in- 


RICHMONT TORQUE 
ANALYZERS 


FOR HAND TORQUE TOOLS 


MODEL H-5 ANALYZER 



These torsion bar type torque analyzers are extremely accu- 
rate throughout the entire range. Accuracy is easily checked 
by the dead-weight test method. Recalibration is easily 
accomplished when necessary. Dial faces are graduated ii 
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Richmont products 

mi y CLECO DIVISION, REED ROLLER BIT CO. 

P O BOX 254 L • HOUSTON. TEXAS 
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Alcoa capability 
at work... 
ups output 
cuts costs 
of complex capsule 

When Alcoa engineers first got 
a look at this pint-sized alumi- 
num capsule— no bigger than a 
softball— it took over 100 oper- 
ations to produce. The Army 
Chemical Corps asked us to 
look into forging, extrudingand 
other metal-working processes 
as a method of simplifying the 
job. Alcoa capability went to 
work. By the count: Alcoa know- 
how slashed away nearly half 
of the steps in production, 
resulting in a significant time 
saving in output and expected 
cost saving in large-quantity 
production. 

This is another example of 
what Alcoa total capability can 
do and is doing every day in 
the production of scores of 
defense items for all services. 

World’s biggest light-metals 
workshop, and Alcoa runs it. 
No other basic producer can 
match Alcoa production facili- 
ties, or our knowledge of the 
metal we produce. Alcoa is 
equipped to fabricate alumi- 
num by every conceivable 
method. We have no axes to 
grind for any one process. 
That’s why when you bring 
Alcoa a production problem, 
you can be sure you'll get a 
straight answer on how best to 
handle it. 

Whatever it takes to do the 
job— castings, forgings, im- 
pacts, extrusions— Alcoa can- 
do. Research, engineering, 
testing— Alcoa can-do. How can 
you use our total capability? 
Write Aluminum Company of 
America, Jobbing Division, 
1865-H Alcoa Building, Pitts- 
burgh 19, Pa. 

yflLCOfl ALUMINU M 
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Ground Stations for Project Relay, a National Air and Space Administration experimental com- 
munications satellite program, will use Eimac’s 5KM70SF, a 5 cavity 20 KW CW klystron in a 
transmitter designed and built by Radiation at Stanford. This tube acts as a power amplifier 
to transmit the signal to the satellites. It was designed and developed by Eimac for linearity 
within V 3 db; flat 14 me. bandwidth within Vi db. And these stringent specifications were 
met — one month ahead of schedule. Another example of how Eimac meets tomorrow's tube 
needs today. Another reason to keep your eye on Eimac — for high power klystrons, micro- 
wave tubes, power grid tubes, and accessories. Eitel-McCullough, Inc., San 
Carlos, California. Subsidiaries: Eitel-McCullough, S. A., Geneva, Switzerland; 
and National Electronics, Inc., Geneva, Illinois. KEEP YOUR EYE ON 


volvcd. As now revised, a U.S. repre- 
sentative also sits on the NASMO 
board, but bis responsibilities and au- 
thority are limited. 

Although the NASMO system has its 
defenders, others contend that the mul- 
ti-national board is directly responsible 
for a number of the program's present 
and past ills. 

"One big reason these countries are 
having to spend more than they 
planned in the U.S. is that the board 
can’t agree on anything,’’ one observer 
complains. 

"Everything has to be unanimous 
. . . and the management office isn't 
capable of managing the program . . . 
They probably have lost the equivalent 
of one full year of production over here 
because of this." Another adds: 

"The board has haggled for days and 
literally months over such questions as 
whether the number of people in a 
division should be 27 or 22 and how 
the jobs should be split up among the 
different nationalities or how many 
safes there should be in the hcadquar- 

Most agree, however, that the board’s 
and NASMO's effectiveness arc im- 
proving as the four nations gain trust 
and respect for one another. 

On the acceptance timetable, the 
F-KMG passed its Category 2 cus- 
tomer acceptance tests in May at Ed- 


wards, AFB, Calif, after more than 
1,000 hr. had been flown by U. S., Ger- 
man. Canadian, Belgian, ' Dutch and 
Italian pilots on five aircraft involved. 

Category 3 squadron acceptance tests 
are scheduled to begin at Norvenich 
later this year, a regimen that will 
evaluate the G model's capability in 
each of its three specialties, including 
live bomb drops, air-to-air intercepts 
and reconnaissance strikes. Final ac- 
ceptance here will be a major milestone, 
and the combat-condition compromises 
the aircraft must sacrifice in order to 
attain its multi-mission capability will 
be better known and understood. 

Before the conclusion of the Cate- 
gory 3 trials, the -41 versions of 
NASARR should be in Europe in fair 
quantity, and the already-delivered 
-31MC units should have been modi- 
fied to the three-mission mode. 

Approximately 70 of the -31 units 
already are in Europe, and the modifica- 
tions to convert them to the -41 con- 
figuration will be carried out at both 
Turin and Palmdale on a roughly 50-50 
basis. Final modification is scheduled 
before the end of the year. 

Under present planning. Turin will 
accept 10 units a month for modifica- 
tion, with each set remaining there for 
about five weeks from the time it is 
received until it has passed through final 


Major emphasis on the step from the 
-31 to the -41 has been placed on com- 
ponent reliability, and North American 
says the results arc promising. Guaran- 
teed over-all mean time between failures 
on the -41 is 50 hr. Present figure is 
approximately 40 hr. 

Design of the -41 system is virtu- 
ally completed, and future modifica- 
tions arc expected to be minor enough 
to handle in the field. 

One anticipated compatability modi- 
fication will have to be made when the 
European consortium decides upon a 
radar-guided air-to-air missile to supple- 
ment the infrared Sidewinder. Leading 
contender at the moment appears to be 
the Hughes 1IM55, a high-explosive 
warhead version of the nuclear-tipped 
CAR 11. 

The European licensees for the -41 
system, now tooling for test and repair 
work, are scheduled to build a total of 
6S9 units. They are now letting sub- 
contracts in Europe and issuing pur- 
chase orders for certain components 
within the U.S., normally with North 
American Aviation vendors. 

North American’s Turin facility will 
handle the majority of the modification, 
overhauls and repair work until the 
European licensees can take over. Turin 
is keeping a close watch on the licensee 
programs through its own quality con- 
trol experts at each plant. 



let us help you 
with special 
application pumps 
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Two campers, Penrod and Sigmond, have pitched their tents not 
far from a river. Smelling smoke, Penrod looks out of his tent 
only to notice that Sigmond's tent is on fire. Penrod grabs a 
bucket and is about to make a dash for the river to fill the bucket 
followed by a quick return to Sigmond's tent. The chances of 
quenching the fire are good if he wastes no time. Can you advise 
Penrod what point of the river he should head for? — Contributed 
May we advise you engineers attending WESCON, August 21st 
through 24th, to head for the Career Center nearby where our 
representatives will be on hand to shake yours and discuss employ- 
ment possibilities with you. Jobs, careers, and positions of respon- 
sibility are available at Litton's Guidance and Control Systems 
Division. Drop by with your resume or mail it in advance to 
Mr. Don P. Krause. 

answer to last week’s problem: He arrives at the North Pole 
having traversed a distance of V2 • IO T meters. 

An Equal Opportunity Employer 

□ LITTON SYSTEMS, INC. 

Guidance and Control Systems Division 
Woodland Hills, California 
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Anaconda 
stainless steel 
hose 

For critical applications 


Anaconda flexible stainless steel hose gets the 
call for critical military applications because of 
its reliability and ruggedness. In silo propellant 
terminals, on the gantry, airborne, in a variety 
of GSE installations, Anaconda stainless steel 
hose has lived up to its reputation for reliability. 

In fact, a long roll-call of projects . . . Corporal, 
Redstone, Jupiter, Bomarc, Titan, Atlas . . . 
repeatedly demonstrated the high quality and 
dependability of Anaconda stainless steel hose 
assemblies. For handling thermal expansion and 
contraction caused by temperature variations 
from — 453°F to 1500°F, or taking up mis- 
alignment or offset, Anaconda produces stain- 
less steel assemblies up to 48" I.D. 

FREE TECHNICAL SERVICE 
With broad experience working in many metals 
and materials, our engineers can save you time 
and expense in designing a flexible connector for 
your needs. Write to Anaconda Metal Hose 
Division, Anaconda American Brass Company, 
P.O. Box 791, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., Montreal 2, 
Quebec. CMW2 


AnacondA 

METAL HOSE DIVISION 
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PRODUCTION BRIEFING 


United Aircraft Corp. lias begun con- 
struction of three additional office and 
laboratory buildings that will double the 
size of its Hartford. Conn.. Research 
Laboratories facilities. The new build- 
ings. scheduled for completion in about 
a year, will be used to expand the com- 
pany's basic and applied research pro- 
grams in physical sciences relating to 
space flight. 

General Electric Co.'s Ordnance De- 
partment, Pittsfield. Mass., will build 
fire control systems for Polaris missiles 
under a SI 7, 170.000 Navy contract. 
Hughes Aircraft Co. has received a $20- 
million contract to build the same sys- 
tems. under Navy’s dual source supply 
plan. Hughes also has received a $2.5- 
million contract from GE. to assemble 
and test five of their systems. 

Thiokol Chemical Corp.'s Reaction 
Motors Division. Dcnville. N. J„ will 
continue company-sponsored research 
on the use of oxygen difluoride (OF.) 
as a high-energy, space storable oxidizer 
for use in space vehicles. 

American Machine & Foundry' Co.'s 
Atomic Division. Greenwich. Conn., 
will design and build remote handling 
systems for ground testing the nuclear 
Nerva (nuclear engine for rocket vehicle 
applications) engine, under an SS50.000 
contract from Aerojet-General Corp. 

Northrop Corp.'s Ventura Division 
has received a Sl.565.7Ss Army Signal 
Corps contract for 1 50 SD-1 surveil- 
lance drones. 

Avco Corp.'s Everett Research Labo- 
ratory. Everett. Mass., will expand its 
re-entry monitoring activities to in- 
clude the study of wake measurements 
as a means of discriminating between 
missiles and decoys for the Nike Zeus 
svstem. Work will be done tinder a 
$682,832 contract from the Army Ord- 
nance Missile Command. 

Rocket Power, Inc., Mesa. Ariz., has 
received a 521,849 contract from Air 
Force’s Electronic Systems Division to 
develop and flight test 15 JUDI Dart 
rockets to boost balloons aloft for high- 
altitude meteorological research. 


Talley Industries, Mesa, Ariz., will 
build mechanisms for opening Minute- 
man silo lids and withdrawing umbilical 
cables from the missile guidance systems 
under a Boeing Co. contract approxi- 
mating $1.4 million. The mechanisms 
are for Minutcman underground launch- 
ing systems in Montana and South 
Dakota. 
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SIMULATION 

(j'V Motion • High Vacuum ■ Temperature • 
Radiation • Known conditions of space 
flight are faithfully reproduced through ex- 
perienced analysis, design, manufacture, and construction of 
aerospace simulator facilities. CompuDyne is one of very few 
| companies qualified to assume complete responsibility at 
every stage. Depend on the capabilities of CompuDyne. 
CompuDyne Corporation, Hatboro, Pa. 


CompuDyne Corporation: computer-operated 
automatic control systems and related electronic, hydraulic, and mechan- 
ical instrumentation for the aerospace and industrial process fields. 
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Wc lake (his way of pointing up 
Trans-Sonics, Inc.'s underwater capa- 
bilities. 

The measurement of level, temper- 
ments requires specialized techniques 

duccrs and systems arc designed for 
the utmost reliability and mainte- 
nance-free service in situations where 
accuracy is vital. 

Trans-Sonics pressure potentiom- 
eters, especially designed for sea water 
service, are used for depth control of 
sonar gear. Temperature transducers, 
with integral bridges, are also provid- 
ing critical information. Level gaging 
equipment, by both differential pres- 

niques, is silently and effectively 
providing essential operating data in 
situations where reliability is an 
absolute must. 

Our R & D capabilities have been 
employed in hydrodynamic surveys, 
the results of which have contributed 
to the design of radically shaped 
Ocean-going hulls. In 
short, we offer instru- s . 1 

mentation and services -J' ” j 

based on experience that j 




ways than i 


How many ways can TRANS-SONiCS, inc. serve you? 
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To pul the sure in measurement... 

TRANS-SONICS, inc. 

LEXINGTON 73, MASSACHUSETTS 
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EQUIPMENT 

Aerial Ileiiteling Simulator Utilizes 
Three-Dimensional KC-135 Model 


New York— Crountl training device 
which will enable Strategic Air Com- 
mand bomber pilots to simulate aerial 
closures and hook-ups with KC-135 jet 
tankers is being developed by Link Divi- 
sion of General Precision, Inc., at Bing- 
hamton, N. Y. 

Link’s equipment, the outgrowth of 
a contract received more than a year ago 
from USAF Aeronautical Systems Divi- 
sion, is designed to sene initially as an 
attachment to the Boeing B-52C flight 
simulator produced for the Air Force 
by Curtiss- Wright Corp.’s Electronics 
Division. 

Link engineers maintain, however, 
that the refueling simulator will be 
easily adaptable to other types of com- 
bat aircraft simulators to augment pilot 
and copilot training in air refueling and 
low-level attack procedures. The re- 
fueling simulator is scheduled for de- 
livery to the Air Force early next year. 
Display Unit 

The attachment is a visual display 
unit incorporating a color Orthicon 
camera focused on a three-dimensional, 
1:50 scale model of the KC-135. The 
camera is mounted on a servo assembly 
which pennits 6 deg. of freedom for 
vertical, lateral and back-and-forth move- 
ment of the camera in relation to the 
model. 

The tanker’s image will be projected 
on a 12 ft. x 16 ft. screen positioned in 
front of the flight simulator cockpit. 
The light-valve projector used in the 
Link unit will cover a field angle of 


50 deg. A minute hemispherical lens 
developed by Link will provide a much 
larger and brighter color projection 
than possible with similar closed-circuit 
television techniques, a company engi- 
neer says. 

The KC-135 model, fastened to a 
continuous belt assembly, is to be 
marked with the same underbody color 
trim used on SAC tankers. The model 
also will have facsimiles of rendezvous 
beacon and navigation lights, boom 
marker and boom nozzle lights used 
on the KC-135 to assist the bomber 
pilot in positioning his aircraft for con- 
tact with the refueling boom. 
Simulate Refueling 

Pitch, roll and yaw servos within the 
model, gimbaling devices and other 
servos controlling movement of the 
boom will be used to simulate refueling 
operation as closely as possible. 

In operation, the Link unit will simu- 
late closure on the tanker from a sepa- 
ration of 500 ft. and extend through 
simulated hook-up, when the boom 
nozzle will appear to be inserted into 
the bomber’s fuel intake just aft of the 
cockpit. Fuel flow and break-awav of 
the two aircraft after completion of the 
refueling also will be simulated. 

An instructor boom operator with 
extensive KC-135 experience will con- 
trol the tanker’s movements and ver- 
tical, horizontal and telescoping move- 
ments of the boom on the model. Boom 
actuating servos will move the refuel- 
ing device in three motion degreeS-tip- 



ARTIST'S CONCEPT shows proposed layout of Link’s KC-135 refueling simulator. 
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down, swing-right and swing-left, and 
telescoping, the latter referring to exten- 
sion or retraction of the nozzle for con- 
tact and break-away with the bomber 

Switching Mechanism 

A switching mechanism releases the 
servos when contact has been made 
with the bomber in the simulated re- 
fueling. 

If contact is broken for any rea- 
son, the servos will be automatically 
re-energized. Limit switches are to be 
included in the tanker model controls 
to break contact automatically if receiv- 
ing aircraft movements exceed boom 

' This simulates the same procedure 
which is followed in an actual refueling 
hookup. 

Downwash effect of the KC-135 on 
the bomber will be simulated for the 
flight simulator pilot. An analog func- 
tion generator will be used to trigger 
the movements of the bomber simulator 
in the same manner as downwash would 
buffet a bomber in flight when the air- 
plane comes within close proximity to 
the KC-135. Much of the success or 
failure of the simulated refueling will 
depend on the pilot’s ability to com- 
pensate for this effect of artificial tur- 
bulence. 

Other Uses 

Link is considering other possible uses 
for the techniques employed in the re- 
fueling simulator. The key to adapta- 
tion of the unit to simulated fuel trans- 
fers involving other types of aircraft 
is the mere substitution of another 
model for the KC-135 replica. 

Model targets could be filmed by the 
camera and projected in front of a 
cockpit to provide ground training in 
low-level bombing or strafing tactics. 

Homing Chute Keyed 
To Ground Signal 

New York-Parachute designed to 
guide itself to within 50 yd. of a ground 
transmitter signaling to it, has been de- 
veloped to aid recovery of instrument 
packages dropped from high altitudes. 

The homing parachute is the devel- 
opment of Sandia Corp., an Albuquer- 
que. N. M., subsidiary of Western Elec- 
tric. Sandia Corp. operates under a 
non-profit, no-fee contract with Atomic 
Energy Commission to develop equip- 
ment prototypes connected with non- 
nuclear aspects of the atomic bomb 

Basically, the homing parachute con- 
sists of a standard circular parachute 
with one panel removed. Air rushing 
into the canopy escapes through the 
missing panel exerting a force which 
pushes the parachute in the opposite 
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direction to that of the air current. 

By keeping the missing panel turned 
awav from the ground transmitter con- 
trolling the descent, the parachute can 
be guided toward it. 

To keep the opening turned away 
from the transmitter, a small transis- 
torized control unit consisting of two 
antennas, a receiv er and a small electric 
motor is used. Through the two an- 
tennas. the receiver senses the posi- 
tion of the opening relative to the trans- 
it correction is needed, the receiver 
signals the motor, which is connected 
to the shroud lines on cither side of the 
opening. 

Canopy Rotation 

A pull on one shroud or the other, 
triggered on signal to the motor, de- 
flects the air stream rushing through 
the opening, causing the canopy to ro- 
tate until it is in the desired position 
relative to the transmitter. When proper 
position is achieved, the motor releases 
the shroud, allowing the parachute to 
glide toward the transmitter until fur- 
ther correction is needed. 

Glide distance is limited by the capa- 
bilities of the parachute. Standard para- 
chutes with a glide ratio of less than 
1:1 have permitted landings within 5 
to 50 yd. of the transmitter when 
dropped within a mile of it. 

Possible applications for the homing 
parachute, according to Sandia, include 
nose cone recovery and air drops of sup- 
plies and equipment, particularly when 
visibility is low. 



Protective Suit 

Plastic suit covered with 2-1-kt. gold is 
sigued to protect personnel working 
exotic fuels. The manufacturer, Snyder 1 
Co., of New Philadelphia. Ohio, says 
suit can protect the wearer from flash 
peraturcs up to 3.000F. Suit weighs 1' 



KEARFOTT 
KING SERIES' 

MINIATURE FLOATED RATE 
INTEGRATING GYROS 

Combining the advantages of small size (2"x3") and lightweight (0.8 
pounds), the King gyro is the most accurate and reliable gyro of its 
type. Representing a major improvement in precision, floated gyro 
design, the King is now in quantity production. 

Of simplified construction, using Beryllium in major structural ele- 
ments, this gyro contains only 33 parts, (only four in the motor). 
This makes possible a readily producible, highly reliable gyro with 
repeatable performance. 

Day-to-day performance of 0.1 0 /hr without summing over a 12 month 
period has been obtained. The King gyro has been subjected fo tem- 
perature of-80°F without damage. In tests, warm up has averaged 
5-10 minutes from this temperature. In addition, mass unbalance 
was found to vary a total of 0.25°/hr/g to 0.75°/hr./g over the tem- 


CHARACTERISTICS 


C7Q 2SI9 001 
C70 2523 001 
C70 2527 001 
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FEATURES 




31 except flange 

mounted at gyro CG rather 

C70 ZSZT 001— Basically the C70 2519 001 

without integral 

stand-by heaters and tem- 

For complete data write Kearfott Division, General Precision,! nc., 
Little Falls, New Jersey. 
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Aviation Week 

& Space Technology 


The impact and challenge of recent trends and develop- 
ments in international air transportation will be the 
subject of Aviation Week & Space Technology’s 
International Air Transportation Issue, September 
10, 1962. 

This major editorial effort will analyze the direc- 
tion and problems associated with the growth and ex- 
pansion of air transportation in all major world 
markets including Atlantic, Europe, South America, 
Africa and Asia. 

Subjects slated for special emphasis are: Develop- 
ment of a new U.S. international air policy; World- 
wide impact of common market and African consor- 
tiums; New flag carriers of emerging nations; New 
trends in supersonic transport research; Communist 
bloc penetration in world air markets; 1962 traffic 
trends; and future international tariff and merger 
problems. 

Copies of this issue will be airlifted to delegates at 
the opening session of the International Air Trans- 
portation Association (IATA) Conference in Dublin, 
Ireland. Here will be gathered the international lead- 
ers of air transportation whose attention and dis- 
cussions will be focused on these and other major issues. 

With Aviation Week’s reputation as the authori- 
tative, respected voice of international aviation, the 
International Air Transportation Issue will receive 
world-wide readership and impact. 


FINANCIAL 


Marquardt Sales May Reach $60 Million 


By Ward Wriglit 


New York-Marquardt Corp. is pre- 
dicting S60 million in sales for 1963 
despite the probability of complete 
phaseout of its ramjet engine for the 
Boeing Bomarc ground-to-air missile 
that now accounts for 30% of sales. 

Total sales predicted for this year 
were S54 million— about 13% above 

Roy E. Marquardt told the New 
York Society of Security Analysts that 
his company expects about SI .4 million 
in profits this year and "has a fighting 
chance" to match that figure in 1963. 
One factor affecting profits is independ- 
ent research which will cost the com- 
pany SI. 7 million this vear and about 
the same in 1963. 

Marquardt said he expects increases 
in the company's electronics and rocket 
activities— now constituting about 20% 
of total sales each-plus air-breathing 
propulsion programs, which comprise 
another 30%. to more than cover the 
loss of Bomarc work. 

At its peak in 193S, Bomarc sub- 
contracts accounted for about 70% of 
the company’s sales with a dollar peak 
reached in 1939 when Bomarc engine 
sales totaled S46 million. Tins year 
Bomarc engine sales will bring in S16 

Marquardt said diversification— be- 
ginning in 193S with acquisition of 
Cooper Development Co., a small 
sounding rocket manufacturer, and an 
electronics division of American Ma- 
chine and Foundry Co.— has enabled 
non-Bomarc work this vear to increase 
45% over last year. 

The acquisitions were not without 
their problems, Marquardt said. "No 
sooner had Marquardt acquired 
Cooper." he said, “than the sounding 
rocket business fell out of bed." After 
that. Cooper's operations, which were 
to have supported small rocket research, 
had to be supported with Marquardt 

Marquardt said he is negotiating with 
two “good prospects” for acquisitions 
which would allow further diversifica- 
tion. but lie declined to name them. By 
1963, diversification should have 
reached the point where no one pro- 
gram will account for more than 20% 
of sales. 

Right now, the company’s largest 
single rocketry program is manufacture 
of reaction control engines for Proj- 
ect Apollo. Marquardt is under a sub- 
contract from North American Aviation 
Space and Information Systems Division 


which may total more than S10 million. 
Right now initial funding increment is 
S2 million (AW May 21, p. 39). 

Marquardt’s reaction control engines 
will be mounted in the unmanned sen- 
ice module of the vehicle to provide 
attitude stabilization during the cn 
route and return portions of the flight. 
Reaction engines in the command cap- 
sule will control attitude during re- 

Engincs will be in the 100-lb. thrust 
category and employ a hypergolic pro- 
pellant consisting of hydrazine blends 
and nitrogen tctroxidc. 

Other rocket activities consist of the 
manufacture of sounding rockets. 
Polaris A3 nozzles and miscellaneous 
rocket components, Marquardt said. 

In electronics manufacturing, Mar- 
quardt said he anticipated further diver- 
sification and indicated his firm would 
become more involved in mapping and 
geodesy. 

Marquardt named several areas con- 
cerning air-breathing propulsion— which 
total about 30% of expected sales this 
year— in which he expects new earnings 
to offset loss of Bomarc: 

• Air breathing boosters for space vehi- 
cles. Marquardt said he felt chemical 
rocket systems had about "reached the 
end of their potential" for booster pur- 
poses. Citing a programed two-fold in- 
crease in government expenditure for 
1963 aerospace propulsion research. 
Marquardt said his firm was at work on 
large air-breathing boosters that would 
offer greater operational flexibility, 
lower costs and smaller size than com- 
parable chemical rocket boosters. The 


project is the company's largest single 
research program. The company’s other 
piincipal air-breathing booster programs 
are LACE (Liquid Air Cycle Engine) 
(AW Nov. 6. p. 39) and a nuclear ver- 
sion called NULACE. 

• Nuclear ramjet research. Second larg- 
est research program at Marquardt is 
nuclear ramjet research (Project Pluto). 
Marquardt said funding for the pro- 
gram is three times what it was in Fiscal 
1962. but as yet, he did not know what 
the breakdown on expenditure would 
be or whether the authorized amount 
would be spent entirely. Marquardt is 
working with the University of Califor- 
nia and Ling-Tcmco-Vought on the 
project. 

• Variable geometry intake ducts for 
jet aircraft. Marquardt said these arc 
"bread and butter” items at present 
but have a limited future. Marquardt is 
currently building variable intake duct- 
ing for McDonnell F4I4 and F-110 air- 
craft. Hound Dog missiles, and lias a 
contract to build intake ducting for the 
North American B-70. Short-range 
prospects for these items are very good. 
Marquardt said. 

Marquardt said the finn had about 
S2 million in contracts, mostly research 
and development, for miscellaneous 
air-breathing engine projects. Principal 
value of these, he said, is that they 
allow research in this field without in- 
volving company funds. 

Marquardt reported earnings of 
S947.997 on sales of S26.7 million for 
the first 28 weeks of 1962. Earnings for 
the same period last year were $130,787 
on sales of $24.2 million. 
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immediately assign qualified personnel to meet your exact 
needs, and will help, plan, organize, execute, and analyze any 
reliability program. ► UTL specialists will assist in 
satisfying your reliability requirements or will work within a 
company's organization where present operation does not 
justify full-time reliability specialists. The full range of relia- 
bility services offered by United Testing Laboratories can be 
described to your organization in an individualized proposal 
prepared at your request. 
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UNITED TESTING LABORATORIES 

a division of United Electrodynamics, Inc. 
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Sample NEW ENGLAND in August 
while discussing your career with 

HAMILTON STANDARD 


Hamilton United 
Standard Aircraft 





ers and scientists 



AERO-THERMODYNAMICS 

..among the more than 500 R & D programs: under way at Douglas 


Extensive research irt advanced aero-thermo- 
dynamics relating to missiles and space vehicles 
is now being performed in Douglas laboratories. 

Among current areas are dissociation non- 
equilibrium in supersonic flows; separated 
superspnic boundary layer phenomena; experi- 
mental boundary layer studies; neat transfer; 
turbulent mass transfer; and base flow. 

Support of this program is provided through 
a multi-million dpllar laboratory (complex. In- 
cluded is the Douglas Aerophysics Laboratory, 
one of the. finest fluid dynamic research facili- 
ties in! the: aerospace industry. 

Of career interest to engineers and scientists 
If you are seeking stimulating assignments and 
-associates ful support of your activities, and 
an open door o advancement, investigate the 


OOUGLASs^ 

MISSILE S SPACE SYSTEMS DIVISION 

Ail equal opportunity emi )loy( r 



outstanding carder opportunities at Douglas. 

; Here, the emphasis is on' the research and 
development that solve (today’s problems and 
lead to involvement in the biggest defense and 
space projects of tomorrow. Also, scholarships 
and financial assistance; are available to cpn- 
tfnud your studies in suph nearby universities 
as U.C.LfA., Southern California and Cal Tech. 

. Send us your resume pr fill out and mail the 
coupon. (Within j 15 days from the receipt of 
your letter, We will send! you specific informa- 
tion on opportunities in. your field at Douglas. 


I Mr. F. V. Edmonds 

j Missile and Space Systems Division c ' 6 
I Douglas Aircraft Company 
3000 Ocean Park Boulevard 
Santa Monica, California 

Please send me full information on profes- 
sional opportunities in my field at Douglas. 




WHO'S WHERE 


S”) 4—..™= C. A. in. 

iliilisl 

sion,' Wcstmghoiisc Electric Corp., Pitts- 

Mimm 

a? "■ ■ 


§§E?s: 


K*“ 1 





WHERE 
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AVIATION WEEK 


P. O. Box 48-515 Miami, Florida 
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GARRETT- ^RESEARCH 

has immediate openings 
in expanding aerospace programs 


Environmental Systems Test Engineers 

A responsible position is open in total system testing of space environ- 
mental control systems. This position requires a minimum of 3 years 
component, subsystem or system test experience in sophisticated test labo- 
ratory. Must understand system flexibility from safety standpoint. Work 
involves high pressure pneumatics, fluid and gaseous flows. Degree or 
equivalent essential. 

Design Engineers & Checkers for Space 
Environmental & Cryogenic Systems 

Openings exist for experienced board-type designers and checkers for 
work on complete environmental control systems, heat exchangers, 
pneumatic valves, COa absorbers, ducting, etc. Degree required and 
cryogenic and pneumatic valve experience is highly desirable. 

Design Engineers & Checkers, Electromechanical 

Work on highly loaded gear trains, servomechanism systems for gear 
boxes and actuators. Requires a strong background in electromechanical 
board design, with emphasis on high temperature materials and require- 
ments. B.S.M.E. or equivalent required. 

Heat Transfer Development Engineers 

Involves work on sophisticated heat transfer devices for space and air- 
craft environmental control systems. These precision systems require 
knowledge in manufacturing processes such as forming, welding and 
brazing. B.S. required. 

Preliminary Design Specification Writers for 
Environmental Control Systems 

Involves review and analysis of customer specifications for space and air- 
craft environmental control systems. Includes some specification writing. 
Engineering degree is highly desirable and a minimum of a 2 year engi- 

Aerodynamicists 

B.S. to Ph.D. level aerodynamicists required for advance work in high 
speed radial compressors and turbines. Involves many new, as well as 
standard, aerospace applications using broad range of working fluids. 

Stress & Vibration Analyst 

B.S. to Ph.D. level needed for work on turbine and compressor design 
problems, cast and sheet metal structures, pressure vessels, critical speeds 
and temperature analysis. Knowledge of experimental techniques and 
problem solving with electronic computers is highly desirable. 

• Garrett is an equal opportunity employer 



Please send complete resume to 
Tom Watson — Department 2 


AIRESEARCH MANUFACTURING DIVISION 

9851 So. Sepulveda Blvd., Los Angeles 45, California 


senior 

structural 

dynamicist 

Several key positions are avail- 
able for experienced individuals 
to pursue new and challenging 
dynamic problems associated 
with solid rocket propulsion sys- 
tems. These positions offer un- 
usual supervisory and research 
opportunities in the solution of 
structural dynamics problems of 
advanced space propulsion sys- 
tems employing solid propellant 

Work assignments include the 
development and application of 
complex methods of dynamic 
analysis of solid rocket motors 
under dynamic loads associated 
with transportation, ignition, 
launch and flight. A dynamics 
research laboratory is available 
for performing experimental 
work in the response of elastic 
and viscoelastic structures under 
controlled dynamic excitation. 
Extensive analog and digital 
computer facilities are directly 
available for analytical investi- 
gation. 

These positions require candi- 
dates with M.S. degrees and ap- 
propriate experience in analyti- 
cal or experimental dynamics of 
elastic and viscoelastic struc- 
tures. 

SEND RESUMES TO: 

E. P. James, Department Manager 
Professional Placement 
AEROJET-GENERAL CORPORATION 
P. 0. Box 1947-F 
Sacramento, California 



An Equal Opportunity Employer 
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IE W AVENUES IN 
MISSILE AND SPACE 
TECHNOLOGY 




Putting "man among the stars" through the design and development of a r 
generation of missiles and space vehicles plus a magnitude of advanced 
space-oriented study programs has created broad vistas of professional 
advancement at Avco/RAD for qualified engineers with extensive 
interdisciplinary background to furnish technical direction and systems 
integration in the following areas: 

* SENIOR PROJECT ENGINEERS 


Aerospace Frames 
Guidance and Control Systems 
Electronic Systems 
Arming and Fuzing Systems 
Ground Support Systems 


Ground-Test Programs 
Flight-Test Programs 
Preliminary Design and 
Systems Analysis 
Reliability Programs 



These positions report to top Technical Management, require a minimum Of 
eight years’ experience and carry salaries to 20K and up, depending on 
the project, area, and individual qualifications. 


Positions also are available with responsibility for the technical direction and 
coordination of activities in the following areas: 


* PROJECT ENGINEERS 


Aerodynamics 
Thermodynamics 
Structural Analysis 
and Testing 
Structural Design 
Mechanical Design 
Mechanical GSE 
Electrical GSE 
Electromechanical 


Electromechanical 

Systems 

Communications 

Telemetry Systems 
Airborne Antennas 
Environmental Testing 
Flight Test Planning & 

Flight Test Evaluation 


Materials Engineering 
Weights 

Instrumentation 
Systems Analysis 
Operations Research 
Human Engineering 
Quality Assurance 
Quality Control 
Manufacturing Control 
Value Engineering 


These positions report to Technical Management, require a minimum of five 
years' experience and carry salaries to 18K. 



The Division is located in a superbly equipped $23,000,000 laboratory facility 
in the Boston suburbs. At Avco/RAD you will find a liberal benefits program 
including educational assistance. 
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contact the McGraw-Hill 
office nearest you. 

TRAINEES 


ATLANTA, 9 D. Hicks 
1375 Peachtree St., N.E. 

TRinity 5-0523 
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CLEVELAND, 13 1. C. Hill 



DALLAS, 7 J. Grant 


liSESSi 

1700 Broadway, Tower Bldg. 

are complete and the oppor- 
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ENGINEERS • SCIENTISTS • JOIN US IN GIVING A NEW DIRECTION TO AEROSPACE TECHNOLOGY 


magnetic 

piston 

concept 



plasma pinch engine — Only One of the Critical Aerospace 

Areas for which REPUBLIC’S PAUL MOORE RESEARCH CENTER has R & D Contracts 








EXPERIMENTAL PHYSICIST— Plan and perform Individual research 
programs. This requires the execution of complicated jobs demanding 
extensive research and precision in their performance. Act 
as a consultant for laboratory research problems. 


If you qualify professionally... 



Our advanced nuclear facilities can help you grow faster. 


If you’re interested, we’ll pay 
your expenses here to look over our 
complete critical experiments labo- 
ratory, research reactor, high speed 


mosphere. And the pleasant sur- 
roundings of Lynchburg, Virginia. 

We can also talk about how our 
ambitious growth plans offer you 
interesting opportunities for your 
individual growth. And benefits? 


ance to nearby universities. 

Why not write a short letter to 



Babcock & Wilcox 
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LETTERS 


Team Effort 

Tlie July 30 issue of Aviation Week 
carries a story entitled “NASA May Dic- 
tate Economy Measures" (p. 26) which 
paraphrases a part of my testimony before 
the House Committee on Science and 
Astronautics. 

This word, "dictates.” while brief, does 
not describe the Marshall Space Flight Cen- 
ter-industry working relationship which is 
fundamental to our operation. In fact, I 
seriously question whether any relationship 
based on one parts’ "dictating" to another 
could produce the economy and excellent 
results which both industry and NASA arc 

Our policy is to work with industry on a 
team basis to determine the best and most 
economical techniques for accomplishing our 
assigned missions and to make these tech- 
niques known to all persons and companies 
which can benefit from them. It is expected 
that the kinds of companies selected by 
MFSC to execute contracts would greatly 
use techniques well known to be best. For- 
tunately. this is usually the case. When it 
is not the case, a remedy for the situation 

J. C. McCall 
A ssistant to the Director 
Marshal] Space Flight Center 
National Aeronautics and Space 
Administration 
Huntsville, Ala. 


Battle of Midway 

In the Airline Observer column of your 
July 16 issue (p. 47) of Aviation Week & 
Space Technology. I noted certain errors 
in the column which discussed the fact 
that United Air Lines transferred its last 
flights from Midway Airport. You indicated 
in the column that there were no more 
scheduled airline flights at Midway, and 
that the only operations were that of 
private aircraft. 

As you can see . . . Chicago Helicopter 
Airways continues to operate 58 scheduled 
flights daily between Midway and O’Harc, 
as well as service to Gary, Indiana, and 
Winnctka, Illinois. 

It is true that we are the only sched- 
uled carrier operating out of the Midway 
terminal building; however, we are Ending 
that there are about 7,000 passengers per 
month who reside, work or visit in the 
southerly part of Chicago who use mu serv- 
ices to go to and from O'Hare to make 
their fixed-wing connections. 

This situation is just the reverse of 
what we had five years ago when there 
was no business at O'Hare and the people 
residing in that 3rea used our helicopter 
service to come to Midway. 

Wc are, of course, looking forward to 
the fixed wing airlines returning to Mid- 
way as we feel the abandonment of this 
facility is just a temporary one. As you 
know, the City of Chicago — through the 
Mayor’s office — has petitioned the Civil 
Aeronautics Board to help solve this prob- 
lem and, in addition, has held meetings 


Aviation Week icelcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor . Aviation Week. 
330 IF. 42nd St.. New York 36. N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. IFe will 
not print anonymous letters, but names 
of writers will be withheld on request. 

with the presidents of the airlines involved 
to work out a program for the return of 
some of their flights to Midway. For your 
information. I am enclosing copies of the 
material which the Cits’ gave the airline 
presidents. 

It is certainly quite fascinating when one 
realizes that Midway Airport has in one 
year's time gone from the ss’orld's busiest 
airport to the world’s busiest heliport. 
Therefore, as wc await the return of some 
of the fixed wing flights to Midway, we 
need all the positive statements you can 
put out on our company to help show 
the tras’eling public that Chicago Heli- 
copter Airways is still at Midway and 
ready to offer service to the 3,560,000 
people who live on the south side. 

C. \V. Moore 
Executive Vice President 
Chicago Helicopter Airways, Inc. 
Chicago, 111. 


Russian Discovery 

The article in the July 23 issue (p. 74) 
on “Antonov Criticizes Soviet ‘Quota’ 
System" should be entitled "Comrade 
Antonov Discovers Free Enterprise.” 

It was a most enjoyable article. 

D. M. Perkins 
Acton, Mass. 


‘Chasing Rainbows’ 

I have been closely following the ATC 
and anti-collision problem for a number of 

Reading the article “FAA Strcesses Prox- 
imity Warning Systems” in the July 30 issue 
(p. 511. I am more than ever convinced that 
the FAA is in the “muddle" of nowhere. 
It seems to me that at this stage of the game 
it should be apparent to everyone that a non- 
cooperative PWI or anti-collision system is 
not practical. Even if one could be devel- 
oped that would really work it’s availability 
would be a nice few years hence, and its cost 
would preclude its use on certain few air- 

Sincc all aircraft would not be protected, 
or even a minor percentage, you have gained 
nothing. 

The FAA has been chasing rainbows and, 
while they hax’e been chasing rainbows, air- 
craft accidents continue. Now they talk of 
cooperative systems. Tin's is practical, but 
their approach is as impractical as you can 

Why infrared? Its sensitivity to atmos- 
pheric conditions is well known, and the 
optical coding of the lamps used in rotating 


beacons will defeat the purpose of the 

1 las not the FAA heard of Marconi? An 
airborne cooperative system could have been 
operational for many years employing radio 
transmission. 

Many systems have been proposed and 
most are workable from a practical stand- 

R. F. modulators employing transistors, 
whereby the pulse repetition rate, pulse 
symmetry’ and modulating frequency are 
each variable via their own variable re- 
sistors, can be marketed for a few dollars. 
We know, since we have worked on these 

The three variable resistors can be 
micro-torque potentiometers that can be di- 
rectly coupled to the altimeter, coinpass and 
airspeed indicator, or if airspeed information 
is not necessary, a fixed resistor can identify 
the type of aircraft. Transmission can be via 
the aircraft's VHF transmitter on a time 
sharing principle, since transmission of com- 
plete data can take place within .01 sec. 

Receiver decoding is straight forward, 
with range information that would be 
good enough for a PWI easily attainable. 
In short, production units of a system that 
will work can probably be ready within a 
few' months, with price easily less than 
about 5150. 

I am speaking from hardware that wc 
have worked on that is directly adaptable, 
and then leasing plenty of room. 

I think it is time the FAA came down 
from Cloud 9. The FAA idea on naviga- 
tion lights shows out the deficiencies of their 
other programs and the desperation now at 

M. Siiorr 
Chief Engineer 
Solid State Controls, Inc. 
Flushing, N. Y. 


Evening Score 

I enjoyed reading your interesting and 
enlightening accounts of the launching and 
subsequent communications demonstrations 
of the AT&T Tclstar satellite (AW Julv 16, 
p- 26 and July 23, pp. 13, 27). 

There is one point of accuracy I would 
like to clarify. On p. 27 of your July 23 
edition, under the heading "Tclstar Fails to 
Sway Comsat Bill Opponents," your second 
paragraph began: "The excellent perform- 
ance of the world’s first active communica- 
tion satellite . . 

Tclstar is not the world's first active com- 
munications satellite. Project Score and pro- 
ject Courier, Army projects, both produced 
active communications satellites. Score was 
launched in 1958 and Courier in 1960. Both 
received and instantly rebroadcast messages 
from earth. 

They also had the capability to receive, 
store and later retransmit messages. 

C. W. Huff 

Lt. Col., Signal Corps 

Advent Technical Liaison Officer 

U. S. Advent Management Agency 

Fort Monmouth, N. J. 
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The new Brush Recorder Mark 200 made these incredibly crisp tracings. No other recorder in existence 
can match them. Note the line width. It never varies. . . regardless of writing velocity, regardless of chart 
speed. The writing mechanism is electrically signaled by the position-seeking "Metrisite” transducer . . . 
no parts to wear, infinite resolution, verifiable dynamic 1 _■% accuracy. Traces are permanent, high-contrast, 
reproducible ... on low cost chart paper. The Mark 200 has but three standard controls . . . attenuator, 
pen position, chart speed. Such fidelity, simplicity and economy are possible with no other direct writing 
recorder. Available in both vertical and horizontal models with interchangeable plug-in preamplifiers or signal 
conditioning push-button controls. Write M _ 

for details ... they’ll speak for themselves. fjj INSTRUMENTS 
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from Varian: STABLE PUMP TUBES FOR PARAMETRIC AMPLIFIERS 


ns by Varian can significantly 
: amplifier system design. Tube 
types, from 8.2 to 26.5 Gc are available for immediate 
delivery. From low-cost laboratory models to rugged 
70 Gc tubes, all have Varian's inherent high quality of 
manufacture and performance. 

Varian parametric amplifier pump tubes benefit 
from exhaustive research and testing for metals 
capable of contributing to precise control of tempera- 
ture coefficients. For Varian pump tubes, this figure is 
less than 100 Kc per degree Centigrade. More than a 
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TUBE 

NO, 

OPERATING 

FREQUENCY 

(Gc) 

MINIMUM 

OUTPUT 

(mW! 

MECH. 

TUNING 

RANGE 

(Me) 

ELECT. 

TUNING 

RANGE 

(Me) 

BEAM 

VOLTAGE 

(volts) 

VA-240 

12.4-18.0 

250 

50 

40 

750 

VA-253 

15.0-22.0 

200 

1000 

40 

750 

VA-241 

18.0-26.5 

' 200 

100 

40 

800 

VA-254 

18.0-26.5 

150 

1000 

40 

850 


Varian Subsidiaries: BO MAC LABORATORIES, INC. 
VARIAN ASSOCIATES OF CANADA. LTO, • SE 


dozen types of Varian reflex klystrons suitable for [ 
metric pump use are operable in severe enviro 
20G shock, — 55 to +85° C — and demonstrate excel- 
lent unattended long life characteristics. Improved 
optics in tube design provide maximum bandwidth. 
Power and frequency remain stable over a wide variety 
of environmental conditions. 

Tubes in the VA-240 series (see chart) are rugged, field 
trimmable, conduction-cooled. Other Varian tubes 
suitable for parametric amplifier application have 
similar features. Write Tube Division , 


VARIAN associates 

.LTO 22, CALIFORNIA 


• SEMICON ASSOCIATES. INC. 
VARIAN A. G. (SWITZERLAND) 


• S-F-D LABORATORIES. INC. 
AICON OF CALIFORNIA, INC. * 


